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Description 

The present invention relates to novel condensed heterocyclic compounds or their salts. The com- 
pounds of the invention are useful as a medicine and a cholinesterase inhibitor and specifically as a 

5 therapeutic and/or prophylactic agent for senile dementia, Alzheimer's disease and so on. 

In these days of aging society, there has been proposed a variety of compounds which have 
therapeutic and prophylactic efficacy for senile dementia. It has been found that physostigmine, a naturally- 
occurring cholinesterase inhibitor, has therapeutic and/or prophylactic activity for senile dementia. However, 
physostigmine has the drawbacks of a short duration of action, high toxicity and so on. 

w Meanwhile, as synthetic drugs for a colinesterase inhibitor, depressant or so, a variety of heterocyclic 
compounds have been proposed (e.g. USP 4,064,255, USP 4,208,417, USP 4,849,431, USP 4,895,841, 
Japanese Publish unexamined patent application No. 169569/1990 and EP-A-0,378,207). 

However, what is needed now is a compound which is more active, longer-acting and less toxic than the 
compounds already known to have therapeutic and/or prophylactic efficacy for senile dementia. 

75 The present invention provides a novel class of compounds which is useful as a cholinesterase inhibitor 
and particularly as a therapeutic and/or prophylactic agent for senile dementia, Alzheimer's disease and so 
on. 

The inventors of present invention explored compounds which could be of use as medicament for 
improving the functions of the the central nervous system and particularly compounds of value for the relief 
20 of senile dementia, Alzheimer's disease and so on due to brain ischemia and succeeded in the creation of a 
condensed heterocyclic compound of the formula (I): 

XC3;)|x^\ ^ * y <l 

\CS:)/^ X — (I) 



wherein X is an oxygen atom, a sulfur atom or R 1 -N< wherein R 1 is a hydrogen atom, a hydrocarbon group 
30 which may be substituted or an acyl group which may be substituted; 

R 2 is a hydrogen atom or a hydrocarbon group which may be substituted; ring A is a benzene ring 
which may be substituted; k is a whole number of 0 to 3; m is a whole number of 1 to 8; and n is a whole 
number of 1 to 6, or a salt thereof. 

The compound (I) or its salt according to the present invention is structurally characterized in that the 
35 hetero atom (O.S or N)-containing heterocycle fused to the benzene ring is a saturated ring and that a 
substituent group of the formula: 

-C0(CH : }n-O*- R * 

40 V ~ / 

is bound directly to a carbon atom of the benzene ring. This compound is believed to be a novel compound 
which has not been disclosed in the literature. 

Referring to the above formula (I), the "hydrocarbon group" of "the hydrocarbon group which may be 
45 substituted" as designated by R 1 and R 2 includes acyclic, cyclic, saturated, unsaturated or their optionally 
combinated hydrocarbon groups. 

The acyclic saturated hydrocarbon group includes straight-chain or branched Ci -1 t alkyl groups (e.g. 
methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, tert-butyl, n-pentyl, n-hexyl). 

The acyclic unsaturated hydrocarbon group includes straight-chain or branched C2-4 alkenyl groups 
50 (e.g. vinyl, allyl, 2-butenyl) and C2-4 alkynyl groups (e.g. propargyl, 2-butynyl). 

The cyclic saturated hydrocarbon group includes C3-7 monocyclic cycloalkyl groups (e.g. cyclobutyl, 
cyclopentyl, cyclohexyl) and Cs-u bridged cyclic saturated hydrocarbon groups (e.g. bicyclo[3.2.1]oct-2-yl, 
bicyclo[3.3.1 ]non-2-yl, adamantan-1 -yl). 

The cyclic unsaturated hydrocarbon group includes phenyl, naphthyl and so on. 
55 The "hydrocarbon group" of the "hydrocarbon group which may be substituted" as designated by R 1 
and R 2 may be an optionally combined hydrocarbon group representing an optional combination of the 
above-mentioned acyclic, cyclic, saturated and unsaturated hydrocarbon groups, such as C7-18 aralkyl ( 
such as phenyl C1-12 alkyl and naphthyl Ci-s alkyl, e.g. phenylmethyl, phenylethyl, phenylpropyl, 
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phenylbutyl, phenylpentyl, phenylhexyl, a-naphthylmethyl), Cs-is arylalkenyl (such as aryl C2-12 alkenyl, 
e.g. styryl, cinnamyl, 4-phenyl-2-butenyl, 4-phenyl-3-butenyl), Cs-is arylalkynyl (such as aryl C2-12 alkynyl, 
e.g. phenylethynyl, 3-phenyl-2-propynyl, 3-phenyl-propynyl), C3-7 cycloalkyl-Ci -& alkyl (e.g. cyclopropyl- 
methyl, cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl, cycloheptylmethyl, cyclopropylethyl, 

5 cyclobutylethyl, cyclopentylethyl, cyclohexylethyl, cycloheptylethyl, cyclopropylbutyl, cyclobutylbutyl, 
cyclopentylbutyl, cyclohexylbutyl, cycloheptylbutyl, cyclopropylpentyl, cyclobutylpentyl, cyclopentylpentyl, 
cyclohexylpentyl, cycloheptylpentyl, cyclopropylhexyl, cyclobutylhexyl, cyclopentylhexyl, cyclohexylhexyl, 
cycloheptylhexyl) groups and so on. 

The preferable examples of the "hydrocarbon group" of the "hydrocarbon group which may be 

10 substituted" as designated by R 1 include a straight-chain or branched Cw alkyl group (e.g. methyl, ethyl, 
n-propyl, i-propyl, n-butyl, i-butyl, tert-butyl, n-pentyl, n-hexyl) or a C7-10 aralkyl group (e.g. phenylmethyl, 
phenylethyl, phenylpropyl) and the examples of the "hydrocarbon group" of the "hydrocarbon group which 
may be substituted" as designated by R 2 include a C7-10 aralkyl (e.g. phenylmethyl, phenylethyl, 
phenylpropyl). 

rs The acyclic saturated, acyclic unsaturated and cyclic saturated hydrocarbon groups mentioned above 
for R 1 and R 2 may be substituted by 1 to 5 substituents selected from the group consisting of halogen (e.g. 
fluoro, chloro, bromo, iodo), nitro, cyano, hydroxy, C1 -4 alkoxy (e.g. methoxy, ethoxy, propyloxy, butyloxy, 
isopropyloxy), C1-4 alkylthio (e.g. methylthio, ethylthio, propylthio), amino, mono- or di-Ci-4 alkyl- 
substituted amino (e.g. methylamino, ethylamino, propylamino, dimethylamino, diethylamino), cyclic amino 

20 (e.g. pyrrolidine piperidino, morpholino), C1-4 alkylcarbonylamino (e.g. acetylamino, propionylamino, 
butyrylamino), C1-4 alky Isulfony lam ino (e.g. methylsulfonylamino, ethylsulfonylamino), C1-4 alkoxycarbonyl 
(e.g. methoxy carbony I, ethoxycarbonyl, propoxycarbonyl), hydroxycarbonyl, C1-6 alkylcarbonyl (e.g. 
methylcarbonyl, ethylcarbonyl, propylcarbonyl), carbamoyl, mono- or di-Ci-4 alkyl-substituted carbamoyl 
(e.g. methylcarbamoyl, ethylcarbamoyl), Ci-e alkylsulfonyl (e.g. methylsufonyl, ethy Isulfony I, propylsulfonyl) 

25 and so on. 

The substituents on the "benzene ring which may be substituted" as designated by ring A in formula (I) 
and the substituents on the cyclic unsaturated hydrocarbon group as designated by R 1 and R 2 include C1 -4 
alkyl (e.g. methyl, ethyl, propyl, butyl), halogen (e.g. fluoro, chloro, bromo, iodo), nitro, cyano, hydroxy, 
C1-4 alkoxy (e.g. methoxy, ethoxy, propyloxy, butyloxy, isopropyloxy), C1-4 alkylthio (e.g. methylthio, 

30 ethylthio, propylthio, isopropylthio, butylthio), amino, mono- or di-Ci-4 alkyl-substituted amino (e.g. 
methylamino, ethylamino, propylamino, dimethylamino, diethylamino), cyclic amino (e.g. pyrrolidino, 
piperidino, morpholino), C1-4 alkylcarbonylamino (e.g. acetylamino, propionylamino, butyrylamino), 
aminocarbonyloxy, mono- or di-Ci-4 alkyl-substituted aminocarbonyloxy (e.g. methylaminocarbonyloxy, 
ethylaminocarbonyloxy, dimethylaminocarbonyloxy, diethylaminocarbonyloxy), C1-4 alkylsufonylamino (e.g. 

35 methylsulfonylamino, ethylsulfonylamino, propylsulfonylamino), C1-4 alkoxycarbonyl (e.g. metoxycarbonyl, 
ethoxycarbonyl, propoxycarbonyl, isobutoxycarbonyl), hydroxycarbonyl, C1 -6 alkylcarbonyl (e.g. methylcar- 
bonyl, ethylcarbonyl, butylcarbonyl), C3-6 cycloalkylcarbonyl (e.g. cyclohexylcarbonyl), carbamoyl, mono- 
or di-Ci-4 alkyl-substituted carbamoyl (e.g. methylcarbamoyl, ethylcarbamoyl, propylcarbamoyl, butylcar- 
bamoyl, diethylcarbamoyl, dibutylcarbamoyl) and C1-6 alkylsulfonyl (e.g. methylsulfonyl, ethylsulfonyl, 

40 propylsulfonyl) and Ca-e cycloalkylsulfonyl (e.g. cyclopentylsulfonyl, cyclohexylsulfonyl) as well as a phenyl 
naphthyl, phenoxy, benzoyl, phenoxycarbonyl, phenyl-Ci-4 alkylcarbamoyl (e.g. phenylmethylcarbamoyl, 
phenylethylcarbamoyl, phenylpropylcarbamoyl), phenylcarbamoyl, phenyl-Ci-4 alkylcarbonylamino (e.g. 
phenylmethylcarbonylamino, phenylethylcarbonylamino), benzoylamino, phenyl-Ci -4 alkylsulfonyl (e.g. 
phenylmethylsulfonyl, phenylethylsulfonyl), pheny Isulfony I, phenyl-Ci-4 alkylsulfinyl (e.g. phenylmethylsul- 

45 finyl, phenylethylsulfinyl), phenyl-Ci-4 alkylsulfonylamino (e.g. phenylmethylsulfonylamino, phenylethylsul- 
fonylamino) or phenylsulfonylamino which may have 1 to 4 substituents, for example selected from the 
group consisting of C1-4 alkyl groups such as methyl, ethyl, propyl, butyl, isopropyl, etc., C1-4 alkoxy 
groups such as methoxy, ethoxy, n-propyloxy, i-propyloxy, n-butyloxy, etc., halogen such as chloro, bromo 
and iodo, hydroxy, benzyloxy, amino, mono- or di-Ci -4 alkyl-substituted amino such as mentioned above, 

50 nitro, and C1-6 alkylcarbonyl such as mentioned above and so on. The appropriate number of such 
substituents on the benzene ring or cyclic unsaturated hydrocarbon group is 1 to 3. 

The optionally combined hydrocarbon group as designated by R 1 and R 2 may be substituted by 1 to 5 
substituents selected from the group consisting of C1-4 alkyl (e.g. methyl, ethyl, propyl, butyl), halogen 
(e.g. fluoro. chloro, bromo, iodo), nitro, cyano, hydroxy, C1-4 alkoxy (e.g. methoxy, ethoxy, propyloxy, 

55 butyloxy, isopropyloxy), C1 -4 alkylthio (e.g. methylthio, ethylthio, propylthio, isopropylthio, butylthio), amino, 
mono- or di-Ci-4 alkyl-substituted amino (e.g. methylamino, ethylamino, propylamino, dimethylamino, 
diethylamino), cyclic amino (e.g. pyrrolidino, piperidino, morpholino), C1-4 alkylcarbonylamino (e.g. ac- 
etylamino, propionylamino, butyrylamino), aminocarbonyloxy, mono- or di-Ci -4 alkyl-substituted aminocar- 
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bonyloxy (e.g. methylaminocarbonyloxy, ethylaminocarbonyloxy, dimethylaminocarbonyloxy, 
diethylaminocarbonyloxy), Ci -4 alkylsufonylamino (e.g. methylsulfonylamino, ethylsulfonylamino, propylsul- 
fonylamino), C1-4 alkoxycarbonyl (e.g. metoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isobutoxycar- 
bonyl), hydroxycarbonyl, Ci-e alkylcarbonyl (e.g. methylcarbonyl, ethylcarbonyl, butylcarbonyl), Ca-& 

5 cycloalkylcarbonyl (e.g. cyclohexylcarbonyl), carbamoyl, mono- or di-Ci -4 alkyl-substituted carbamoyl (e.g. 
methylcarbamoyl, ethylcarbamoyl, propylcarbamoyl, butylcarbamoyl, diethylcarbamoyl, dibutylcarbamoyl), 
C1-6 alkylsulfonyl (e.g. methylsulfonyl, ethylsulfonyl, propylsulfonyl) and C 3 -s cycloalkylsulfonyl (e.g. 
cyclopentylsulfonyl, cyclohexylsulfonyl) as well as a phenyl, naphthyl, phenoxy, benzoyl, phenoxycarbonyl, 
phenyl-Ci-4 alkylcarbamoyl (e.g. phenylmethylcarbamoyl, phenylethylcarbamoyl, phenylpropylcarbamoyl), 

jo phenylcarbamoyl, phenyl-Ci -4 alkylcarbonylamino (e.g. phenylmethylcarbonylamino, phenylethylcar- 
bonylamino), benzoylamino, phenyl-Ci-4 alkylsulfonyl (e.g. phenylmethylsulfonyl, phenylethylsulfonyl), 
phenylsulfonyl, phenyl-Ci-4 alkylsulflnyl (e.g. phenylmethylsulfinyl, phenylethylsulfinyl), phenyl-Ci-* alkyl- 
sulfonylarinino (e.g. phenylmethylsulfonylamino, phenylethylsulfonylamino) or phenylsulfonylamino which 
may have 1 to 4 substituents, for example selected from the group consisting of C1 -4 alkyl groups such as 

75 methyl, ethyl, propyl, butyl, isopropyl, etc., C1-4 alkoxy groups such as methoxy, ethoxy, n-propyloxy, i- 
propyloxy, n-butyloxy, etc., halogen such as chloro, bromo and iodo, hydroxy, benzyloxy, amino, mono- or 
di-Ci -4 alkyl-substituted amino such as mentioned above, nitro, and C1 -g alkylcarbonyl such as mentioned 
above and so on. 

The "acyl" of the "acyl group which may be substituted" as designated by R 1 includes carboxylic acid 

20 acyl groups (e.g. hormyl, C2-8 alkyl- or phenylcarbonyl groups such as acetyl, propionyl, butyryl, benzoyl, 
etc.), sulfonic acid acyl groups (e.g. C1-7 alkyl- or phenylsulfonyl groups such as methanesulfonyl, 
benzenesulfonyl, p-toluensulfonyl, etc.), phosphonic acid acyl groups (e.g. C1-7 alkyl- or phenylphosphonyl 
groups such as methanephosphonyl, benzenephosphonyl, etc.), and substituted oxycarbonyl groups (e.g. 
C2-8 alkyloxycarbonyl or C7-a-aralkyloxy-carbonyl groups such as methyloxycarbonyl, tert-butyloxycar- 

25 bonyl, benzyloxycarbonyl, etc.). 

Each of these acyl groups may optionally have 1 to 3, preferably 1 to 2, substituents such as halogen 
(e.g. fluoro, chloro, bromo, iodo), amino, C1-& alkyl or C3-6 cycloalkyl-substituted primary or secondary 
amino (e.g. methylamino, ethylamino, propylamino, cyclohexylamino, dimethylamino, diethylamino, 
diisopropylamino, dicyclohexylamino), Ci -4 alkoxy (e.g. methoxy, ethoxy, propoxy) and so on. 

30 X is preferably R 1 -N< and especially R 1 is preferably hydrogen, methyl, ethyl, benzyl, acetyl, benzoyl, 
methoxycarbonyl or ethoxycarbonyl. 

R 2 is preferably a benzyl or a-naphthylmethyl group which is either unsubstituted or substituted by 1 or 
2 substituents selected from the group consisting of halogen (e.g. fluoro, chloro), methyl, nitro and/or 
methoxy and more preferable examples of R 2 include an unsubstituted benzyl. 

35 The substituent on ring A is preferably fluoro, chloro, trifluoromethyl, methyl or methoxy, and more 
preferably fluoro. 

The preferred k and m are such that when the sum of k and m is a whole number of 2 to 6; that is 
when 



40 

X 

x cch,; 

SB 



45 

forms a 5 to 9 membered ring. 

The preferred combination of k and m is such that when k is 0, m is 2, 3, 4 or 5; when k is 1 , m is 1 , 2 
or 3; or when k is 2, m is 2. Thus, the preferred nitrogen-containing condensed heterocyclic rings which are 
represented by 

50 

X / (CH 'VYX|) (x=r 1 -n< ) 
n 

55 

are 2,3-di hydro- 1 H-indole, 1 ,2,3,4-tetrahydroquinoline, 2,3,4,5-tetrahydro-1H-1-benzazepine, 2,3-dihydro-1H- 
isoindole, 1,2,3,4-tetrahydroisoquinoline, 2,3,4, 5-tetrahydro-1 H-2-benzazepine, 2,3,4,5-tetrahydro-1 H-3-ben- 
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10 



20 



30 



35 



zazepine, 1 ,2,3,4 ( 5,6-hexahydro-1 -benzazocine, 1 ,2 > 3 f 4,5,6-hexahydro-2-benzazocine, 1 ,2,3,4,5,6-hexahydro- 
3-benzazocine,2,3,4,5 f 6,7-hexahydro-1 H-1 -benzazonine, 2,3,4,5,6,7-hexahydro-l H-2-benzazonine, 

2,3,4,5,6,7-hexahydro-1 H-3-benzazonine, 2,3,4,5,6,7-hexahydro-1 H-4-benzazonine. 

The preferred oxygen-containing condensed heterocyclic rings which are represented by 

n 



are 2,3-dihydrobenzofuran, 1 ,3-dihydroisobenzofuran, 3,4-dihydro-2H-1-benzopyran, 2,3,4,5-tetrahydro-1 -be- 
nzoxepin, 1 ,3,4,5-tetrahydro-2-benzoxepin, 1 ,2,4,5-tetrahydro-3-benzoxepin, 3,4,5 ,6-tetrahydro-2H-1-benzox- 
ocin, 3,4,5,6-tetrahydro-1 H-2-benzoxocin, 1 ,4,5,6-tetrahydro-2H-3-benzoxocin, 2,3,4,5,6,7-hexahydro-l-ben- 
zoxonin, 1 ,3,4,5,6,7-hexahydro-2-benzoxonin, 1 ,2,4,5,6,7-hexahydro-4-benzoxonin, 1 ,2,3,5,6,7-hexahydro-4- 
75 benzoxonin. 

The preferred sulfur-containing condensed heterocyclic rings which are represented by 



KauM) (x=s) 




are 2,3-dihydro[b]thiophen, 1,3-dihydrobenzo[cJthiophen, 3,4-dihydro-2H-1-benzothiopyran, 3,4-dihydro-1 H- 
25 2-benzothiopyran, 2,3,4,5-tetrahydro-1 -benzothiepin, 1 ,3,4,5-tetrahydro-2-benzothiepin, 1 ,2,4,5-tetrahydro-3- 
benzothiepin, 3,4,5,6-tetrahydro-2H-1 -benzothiocin, 3,4,5,6-tetrahydro-1 H-2-benzothiocin, 1 ,4,5,6-tetrahydro- 
2H-3-benzothiocin, 2,3,4,5,6,7-hexahydro-l -benzothionin, 1 ,3,4,5,6,7-hexahydro-2-benzothionin, 1 ,2,4,5,6,7- 
hexahydro-3-benzothionin, I^.S.S.ey-hexahydro^-benzothionin. 
The more preferred heterocyclic rings which are represented by 



wherein each symbol is as defined above, include 






H 

( r \ r'n or r \ 



wherein R 3 is a hydrogen atom or a Ci -3 alkyl group. The C1 - 3 alkyl group of R 3 includes methyl, ethyl, 
45 propyl and iso-propyl. 

The preferred example of n is 1 ,2 or 3, and more preferably 2. 



50 



55 
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Specifically, the following compounds of formula (I) and their salts thereof are preferred. 
V X 1 

(CH 2 5^|f K C-(Cfl 2 )n^ N -R2 
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The salt of compound (I) according to the present invention is preferably a physiologically acceptable 
20 acid addition salt. The salt mentioned above includes salts with inorganic acids (e.g. hydrochloric acid, 
phosphoric acid, hydrobromic acid, sulfuric acid) and salts with organic acids (e.g. acetic acid, formic acid, 
propionic acid, fumaric acid, maleic acid, succinic acid, tartaric acid, citric acid, malic acid, oxalic acid, 
benzoic acid, methanesulfonic acid, benzenesulfonic acid). 

Furthermore, when the compound (t) according to the present invention has an acidic group such as 
25 COOH, compound (I) may form a salt with an inorganic base (e.g. sodium, potassium, calcium, magnesium, 
ammonia) or an organic base (e.g. triethylamine). 

The process for producing the compound (I) or its salt of the invention is now described. 
While the following description of the production process applies not only to the production of 
compound (I) but also to the production of its salt, they may be referred to as the compound (I) below. 
30 The compound (I) can be produced by reacting a compound of the formula (II): 



35 



40 



45 



0 

Y-i-(a,)n-TVz cri) 



wherein Y is a halogen; n is as defined in formula (I); Z is an amino-protecting group or a salt thereof with a 
compound of the formula (III): 

\cH,).^ CIII) 

wherein each symbol is as defined in formula (I), or a salt thereof and deprotecting the resulting compound 
of the formula (IV): 



50 



55 



, . 0 
y(CHj)»^N II /-\ 



wherein each symbol is as defined hereinbefore or a salt thereof. 
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Y is preferably chloro, bromo or iodo, and a more preferable example of Y is chloro. 

Z is preferably acetyl, benzoyl, formyl, methoxycarbonyl, ethoxycarbonyl, t-butoxycarbonyl or benzylox- 
ycarbonyl, and more preferable examples of Z include acetyl and benzoyl. 

Here, the compound of formula (II) or a salt thereof can be prepared by processes which are known per 
5 se or processes analogous thereto. For example, it can be produced by the process described in Chemical 
Pharmaceutical Bulletin, 34, 3747-3761 (1986). 

The compound of formula (III) or a salt thereof can be prepared by processes which are known per se 
or processes analogous thereto. For example, it can be produced by the processes described in Journal of 
the Organic Chemistry 34, 2235 (1969), Journal of the Organic Chemistry 54, 5574 (1989), Tetrahedron 
io letters 35, 3023 (1977), Bulletin of the Chemical Society of Japan, 56 2300 (1983) and so on. 

The salt of compound(l) or compound(IV) according to the present invention is preferably a physiologi- 
cally acceptable acid addition salt. The salt mentioned above includes salts with inorganic acids (e.g. 
hydrochloric acid, phosphoric acid, hydrobromic acid, sulfuric acid) and salts with organic acids (e.g. acetic 
acid, formic acid, propionic acid, fumaric acid, maleic acid, succinic acid, tartaric acid, citric acid, malic 
75 acid, oxalic acid, benzoic acid, methanesulfonic acid, benzenesulfonic acid). 

The reaction between compound (II) or a salt thereof (e.g. one of the salts mentioned for formula (I)) 
and compound (III) or a salt thereof can be carried out as follows, for instance. Thus, the compound (II) or a 
salt thereof is allowed to react with the compound (III) without using a solvent or in a solvent, where 
necessary in the presence of an acid or the like. The acid may be a Lewis acid (e.g. aluminum chloride, 
20 zinc chloride, titanium chloride). The amount of such acid is generally used at a ratio of 1 to 20 moles and 
preferably 2 to 10 moles relative to one mole of the compound (II). The solvent may be any of the common 
solvents used in chemical reactions provided it does not interfere with the reaction. For example, 
dichloromethane, dichloroethane, nitrobenzene, carbon disulfide, etc. can be employed as the solvent. The 
reaction temperature is generally about -30 "C to 150'C and preferably about 20 °C to 100*C. The reaction 
25 time is generally 0.5 to 72 hours. The amount of compound (III) or a salt thereof is generally used at a ratio 
of 1 to 20 moles and preferably about 1 to 5 moles relative to one mole of the compound (II) or a salt 
thereof. 

The position of introduction of the group 
30 O 

-C- (CH 2 )d-Tn-Z 



35 

of formula (II) into the compound of formula (III) in the above reaction may be any positions of ring A which 
can be substituted. For example it is predominantly the 6-position when the skeletal structure of compound 
(III) is 1,2,3,4-tetrahydroquinoline (where ring A is unsubstituted). However, the compounds formed upon 
introduction into other positions (5-, 7- and 8-positions) may also be produced and isolated. 

40 The compound (IV) or a salt thereof thus produced can be isolated and purified by the conventional 
procedures such as concentration, pH adjustment, redistribution, solvent extraction, fractional distillation, 
distillation, crystallization, recrystallization, chromatography and so on. However, the reaction mixture may 
be directly used as the material to the next reaction stage. 

The deprotection of the compound (IV) or a salt thereof can be carried out by treating the compound 

45 (IV) or a salt thereof with an acid or a base. Thus, the compound of formula (IV) or a salt thereof is 
maintained in an aqueous solution of mineral acid (e.g. nitric acid, hydrochloric acid, hydrobromic acid, 
iodic acid, sulfuric acid) or alkali metal hydroxide (e.g. sodium hydroxide, potassium hydroxide, barium 
hydroxide, lithium hydroxide) at 10° to 150°C, preferably at 50° to 100 'C. Such acid or base is generally 
used at a ratio of 1 to 100 equivalents and preferably 1 to 40 equivalents relative to the compound (IV) or a 

50 salt thereof. The strength of the acid or base is generally about 1 to 10 N, and preferably about 4 to 10 N. 
The reaction time, which depends on the reaction temperature, is generally 1 to 24 hours and preferably 
about 2 to 10 hours. 

The compound (I) (R 2 = H) or a salt thereof thus produced can be isolated and purified by the 
conventional procedures such as concentration, pH adjustment, redistribution, solvent extraction, fractional 
55 distillation, distillation, crystallization, recrystallization, chromatography and so on. However, the reaction 
mixture may be directly used as the material to the next reaction stage. 

The compound (I) wherein R 2 is a group other than a hydrogen atom or a salt thereof can be produced 
by reacting a compound (I) (R 2 = H) or a salt thereof with a compound of formula 



50 



EP 0 487 071 B1 



10 



15 
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35 
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50 



R 2 -Y' (V) 

wherein R 2 is a hydrocarbon group which may be substituted; and Y 1 is a leaving group. 

The leaving group Y' includes halogen (e.g. chloro, bromo, iodo), Ci- 6 alkylsulfonyloxy (e.g. 
methanesulfonyloxy, ethanesulfonyloxy) and C&-10 arylsulfonyloxy (e.g. benzenesulfonyloxy, p-toluenesul- 
fonyloxy). 

The reaction between the compound (I) (R 2 = H) or a salt thereof and the compound (V) is conducted in 
a solvent or without using a solvent, where necessary in the presence of a base. 

The base mentioned just above includes various inorganic bases such as sodium carbonate, potassium 
carbonate, lithium carbonate, sodium hydroxide, potassium hydroxide, sodium methoxide, sodium ethoxide, 
sodium hydride, etc. and various organic bases such as pyridine, 4-dimethylaminopyridine, triethylamine 
and so on. When a solvent is employed, the solvent includes lower alcohols such as methanol, 
ethanol.propanol, isopropyl alcohol, n-butanol, t-butanol, etc., ethers such as dioxane, ether, tetrahydrofuran, 
etc., aromatic hydrocarbons such as toluene, benzene, xylene, etc., amides such as dimethylformamide, 
dimethylacetamide, hexamethylphosphonotriamide, etc., esters such as ethyl acetate, butyl acetate, etc. 
which do not interfere with the reaction. This reaction can be conducted under cooling (about O'C to 
10 °C), at room temperature (about 10 *C to 40 *C) or under heating (about 40 *C to 120*C), and the 
reaction time is generally 10 minutes to 48 hours and preferably 2 to 16 hours. 

The preferred amount of compound (V) is generally used at a ratio of 0.3 to 5.0 moles relative to one 
mole of the compound (I) (R 2 = H) or a salt thereof. When a base is employed, the amount of the base is 
generally used at a ratio of more than one mole and preferably 1.1 to 5 moles relative to one mole of the 
compound (I) (R 2 = H) or its salt. 

If desired, this reaction may be hastened by conducting it in the presence of sodium iodide, potassium 
iodide, lithium iodide or the like. In such cases, the amount of such iodide is generally used at a ratio of 1 
to 5 moles and preferably 1.1 to 1.5 moles relative to one mole of the compound (V). Furthermore, the 
compound (I) or a salt thereof can also be produced by reacting a compound of the formula (VI): 



wherein k, m, n, ring A and R 2 are as defined hereinbefore or a salt thereof with a compound of the formula 
(VII): 

R r -r (VII) 

wherein R 1 ' is a hydrocarbon group which may be substituted or an acyl group which may be substituted; 
Y is as defined hereinbefore, under the same conditions as those mentioned for the reaction between the 
compound (I) (R 2 = H) or a salt thereof and the compound (V)- Here, the compound of formula (VI) or a salt 
thereof can be produced by the processes mentioned above and can be also produced by hydrolyzing the 
compound (l)(R 2 *H) in which R 1 is acyl or a salt thereof with an acid or a base. This hydrolyzing reaction 
can be conducted in the same manner as the deprotection of the compound (IV) or a salt thereof. 

The compound (I) can also be produced by other known processes or processes analogous thereto 
(e.g. the compound (I) can be prepared by reduction of the compounds (IV), wherein Z is a carboxylic acid 
acyl, protection and deprotection of functional groups of the compound (IV) such as ketone may be 
necessary in the process). 

When the compound (I) thus obtained is a free compound, it can be converted to its salt in the per se 
conventional manner. When the product compound is a salt, it can be converted to the free compound or a 
different salt by the per se known procedure. The compound (I) or its salt thus obtained can be isolated and 
purified by the known procedures mentioned hereinbefore. 

The compound (I) or its salt according to the present invention has effects on the central nervous 
system of mammals, has high cholinesterase inhibitory activity, and exhibits potent antiamnesic effects on 
various amnesia-inducing factors in man and animals (e.g. mice). 

The compound (I) or its salt according to the present invention features an excellent separation between 
effects on the central nervous system and those on the peripheral nervous system, as compared with 
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physostigmine and, at the antiamnesic dose level, does not cause peripheral nervous system effects such 
as spasm, salivation and diarrhea or, if it does, only minimally. Moreover, it is characterized by a long 
duration of effects as well as low toxicity and insures a high efficacy when administered orally. The acute 
toxicity of the compound (I) or its salt according to the present invention is beyond 100 mg/kg. 

5 Therefore, the compound (I) or a salt thereof of the present invention is useful as an agent to improve 
the brain function for mammalian animals including human beings. 

The compound (I) or a salt thereof of the present invention may be used for such diseases as senile 
dementia, Alzheimer's disease, Huntington's chorea, hyperkinesia and mania, and may be used for the 
prophylaxis or therapy of these diseases. 

10 The compound (I) or a salt thereof according to the present invention is generally formulated with a 
pharmaceutical^ acceptable carrier or excipient and can be administered orally or parenterally to man and 
other mammalians. 

Such pharmaceutical preparations may be those for oral administration (e.g. powders, tablets, granules, 
capsules, etc.) or for parenteral administration (e.g. suppositories, injections). These preparations can be 
75 manufactured by the per se known methods. While the dosage depends on the type of disease and the 
symptom to be controlled, the usual daily oral dosage per adult human is about 0.01 to 100 mg, preferably 
0.1 to 30 mg, and more preferably 0.3 to 10 mg. 

The following reference examples, working examples, formulation examples and test examples are 
intended to illustrate the present invention in further detail and should by no means be construed as 
20 defining the metes and bounds of the invention. 

In the examples and reference examples, elution in the procedure of column chromatography was 
carried out under monitor by TLC (Thin-Layer Chromatography) unless otherwise indicated. TLC monitoring 
was performed using Merck Kieselgel 60 F254 (E. Merck) as the TLC plate, the column elution solvent as 
the developer and a UV detector for detection. As an adjunctive detection procedure, the spot on the TLC 
25 plate was sprayed with 48% HBr, heated to hydrolyze, sprayed with ninhydrin reagent and reheated and the 
change to a red - reddish purple color was regarded as positive reaction. The fractions containing the object 
compound were thus identified and pooled. Unless otherwise specified, Merck Kieselgel 60 (70 to 230 mesh 
(E. Merck)) was used as the silica gel for chromatography. 

The term "ambient temperature" or "room temperature" generally means about 5°C to 40 "C and the 
30 term "atmospheric pressure" means the neighborhood of one atmosphere. 
Unless otherwise specified, % denotes percentage by weight. 

Reference Example 1 

35 1 -Acetyl-6-[3-(1 -acetylpiperidin-4-yl)-1 -oxopropylJ-1 ,2,3,4-tetrahydroquinoline 



Ac 



40 




0 

45 

(1) In 300 ml of acetic acid was dissolved 33 g of ethyl 0-(pyridin-4-yl)acrylate and catalytic hydrogena- 
tion was carried out with platinum oxide as the catalyst under atmospheric pressure at 70 to 80 0 C. After 
40 ml of acetic anhydride was added, the catalyst was filtered off and the solvent was then distilled off 
under reduced pressure. The residue was dissolved in water and neutralized with potassium carbonate 

50 and the reaction product was extracted with dichloromethane. The extract was dried over anhydrous 
sodium sulfate and the solvent was distilled off to give 44.8 g of an oily compound. 

(2) In 200 ml of methanol was dissolved 42.0 g of the above oily compound followed by addition of a 
solution of 12.7 g of potassium hydroxide in 20 m! of water. The mixture was stirred at 50 *C for 1.5 
hours and at room temperature for 12 hours. The reaction mixture was neutralized with concentrated 

55 hydrochloric acid and the solvent was distilled off. To the residue was added methanol and the insoluble 
matter was filtered off. The filtrate was concentrated and the resulting crude crystals were collected by 
filtration to give 27 g of 3-(1-acetylpiperidin-4-yl)propionic acid (m.p. 201 to 206 *C). 
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(3) To 20 ml of thionyl chloride was added 3.8 g of 3-(1 -acety lpiperidin-4-yl)propionic acid in small 
portions with ice-cooling and the mixture was stirred for 5 minutes. The excess thionyl chloride was 
distilled off and 15 g of carbon disulfide and 3.1 g of 1-acetyl-1,2,3,4-tetrahydroquinoline were added to 
the solid residue followed by gradual addition of 10.7 g of anhydrous aluminum chloride at room 
5 temperature. The mixture was refluxed for 2 hours, after which it was poured in ice-water and extracted 
with dichloromethane. The extract was dried over anhydrous sodium sulfate and the solvent was distilled 
off. The residue was purified by chromatography (eluent: ethyl acetate-methanol = 40:1 (v/v)) to give 1.4 
g of a colorless oil. 



10 


Elemental analysis, for C21 H28N2O3 




Calcd. 


C, 70.76; 


H, 7.92; 


N, 7.86 




Found 


C, 70.68; 


H, 7.80; 


N, 7.64 



75 

Reference Example 2 



1 -Acetyl-6-[3-(1 -acetylpiperidin-4-yl)-1 -oxopropyl]-1 ,2,3,4-tetrahydroquinoline (A) and 1 -acety l-7-[3-(1 -acetyl- 
piperidin-4-yl)-1-oxopropyl]-1 ,2,3,4-tetrahydroquinoline (B) 



0 



25 




(1) To 100 ml of thionyl chloride was added 26 g of 3-(1-acetylpiperidin-4-yl)propionic acid, obtained in 
Reference Example 1-(2), in small portions with ice-cooling. The mixture was stirred for 5 minutes, after 
which the excess thionyl chloride was distilled off and the solid residue was washed with diethyl ether to 
give 26.4 g of 3-(1-acetylpiperidin-4-yl)propionyl chloride as a pale yellow powder. 

(2) To a mixture of 42.5 g of 1-acetyl-1 ,2,3,4-tetrahydroquinoline and 30 ml of carbon disulfide was 
added 71 g of anhydrous aluminum chloride followed by addition of 26.4 g of 3-(1 -acety lpiperidin-4-yl)- 
propionyl chloride at room temperature. The mixture was stirred at room temperature for 16 hours, after 
which it was treated in the same manner as Reference Example 1-(3) to give 25 g of a mixture of 1- 
acetyl-6-[3-(1 -acety lpiperidin-4-yl)-1 -oxopropyl]-1 ,2,3,4-tetrahydroquinoline (A) and 1 -acetyl-7-[3-(1 -acetyl- 
piperidin-4-yl)-1-oxopropyl]-1 ,2,3,4-tetrahydroquinoline (B) as a pale yellow oil. 





Elemental analysis, for C2 1 H 2 s N 2 0 3 




Calcd. 


C, 70.76; 


H, 7.92; 


N f 7.86 


45 


Found 


C, 70.81; 


H, 7.69; 


N, 7.83 



50 
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Reference Example 3 

1 -Acety l-5-[3-(1 -acetylpiperidin-4-yl)-1 -oxopropyi]-2,3-di hydro- 1 H-indole 



10 




Using 24 g of 1-acetyl-2,3-dihydro-1H-indoIe, the procedure of Reference Example 2-(2) was followed to 
75 give a solid. This solid was recrystallized from dichloromethane-diethyl ether to give 26 g of colorless 
crystals melting at 148 to 149° C. 





Elemental analysis, for C20H26N2O3 


20 


Calcd. 


C, 70.15; 


H, 7.65; 


N, 8.18 




Found 


C, 69.97; 


H, 7.71; 


N, 7.98 



Reference Example 4 

1 -Acetyl-8-[3-(1 -acetylpiperidin-4-yl)-1 -oxopropyl]-2,3,4,5-tetrahydro-1 H-1 -benzazepine (A) and 1 -acetyl-7-[3- 
(1 -acetylpiperidin-4-yl)-1 -oxopropyl]-2,3 t 4,5-tetrahydro-1 H-1 -benzazepine (B) 



30 



35 




CA) 0 




Using 8.7 g of 1 -acetyl-2,3,4,5-tetrahydro-1 H-1 -benzazepine, the procedure of Reference Example 2-(2) 
was followed to give a solid, which was then recrystallized from dichloromethane-diethyl ether to give 6.5 g 
of title compound A as colorless crystals melting at 133 to 134 *C. 



45 



Elemental analysis, for C22H30N2O3 


Calcd. 
Found 


C, 71 .32; 
C, 71 .10; 


H, 8.16; 
H, 8.21; 


N, 7.56 
N, 7.61 



50 



55 



The recrystallization mother liquor was purified by column chromatography (eluent: ethyl acetate: 
methanol = 100:1) to recover 0.3 g of title compound B as a pale yellow oil. 



Elemental analysis, for C22H30N2O3 


Calcd. 
Found 


C. 71 .32; 
C, 71.13; 


H, 8.16; 
H, 8.04; 


N, 7.56 
N, 7.43 
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Reference Example 5 

8-[3-(1 -Acetylpiperidin-4-yl)-1 -oxopropyl]-2,3,4,5-tetrahydro-1 H-1 -benzazepine 



w 




Using 2.2 g of the compound obtained in Example 17, the procedure of Example 7-(1) was followed to 
f5 give 2.15 g of colorless crystals melting at 86 to 88' C. 





Elemental analysis, for C20H28N2O2 ! 




Calcd. 


C, 73.14; 


H, 8.59; 


N, 8.53 | 


20 


Found 


C, 72.91; 


H, 8.38; 


N, 8.47 



Reference Example 6 

5-[3-(1 -Acetylpiperidin-4-yl)-1 -oxopropyl]-1 -ethyl-2,3-dihydro-1 H-indole 



0 



30 




I 

C2II5 



In 10 ml of ethanol were dissolved 0.8 g of 5-[3-(1-acetylpijf)eridin-4-yl)-1-oxopropyl]-2,3-dihydro-1H- 
indole, 2.1 g of ethyl iodide and 0.5 g of potassium carbonate and the solution was refluxed for 24 hours. 
The solid matter and the solvent were removed and the residue was purified by column chromatography 
(eluent: ethyl acetate: methanol = 20:1) to give 0.85 g of the title compound as a pale yellow oil. 





Elemental analysis, for C20 H 2 s N 2 O2 I 


45 


Calcd. 


C, 73.14; 


H, 8.59; 


N, 8.53 




Found 


C, 73.03; 


H, 8.54; 


N, 8.56 



50 Reference Example 7 

Using the compound obtained in Example 14-(1) or Reference Example 5, the procedure of Reference 
Example 7 was followed to give the compounds as oil as follows. 
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0 



5 




JO 


Compound 
No. 


k' 


m' 


R 1 


Molecular formula 


Analysis Calcd. (Found) 














C 


H 


N 


75 


1 


2 


0 


C3H7 


C21H30N2O2 


73.65 
(73.46 


8.83 
8.85 


8.18 
7.99) 




2 


2 


0 


C4H9 


C22H32N2O2 


74.12 
(74.03 


9.05 
9.02 


7.86 
7.61) 


20 


3 


2 


0 


C5H1 1 


C23H 3 4N 2 02 


74.56 
(74.51 


9.25 
9.09 


7.56 
7.45) 




4 


2 


0 


CH 2 CH 2 Ph 


C26H32N2O2 


77.19 
(77.12 


7.97 
8.02 


6.93 
6.86) 


25 


5 


0 


4 


CH 3 


C 2 i H30N2O2 


73.65 
(73.55 


8.83 
8.73 


8.18 
8.16) 




6 


0 


4 


C 2 H 5 


C22H 32 N 2 02 


74.12 
(74.01 


9.05 
8.96 


7.86 
7.75) 


30 


7 


0 


4 


C3 H7 


C23H34N202 


74.56 
(74.37 


9.25 
9.11 


7.56 
7.43) 



Reference Example 8 

35 

5-[3-(1-Acetylpiperidin-4-yl)-1-oxopropyl]-2,3-dihydrobenzofuran 



40 




To 200 ml of 1 ,2-dichloroethane were added 9.65 g (44 mmol) of 3-(1-acetylpiperidln-4-yl)propionlc acid 
chloride and 10.65 g (89 mmol) of 2,3-dihydrobenzofuran. To the mixture was added 12.82 g (96 mmol) of 
aluminum chloride in limited amounts, then the mixture was stirred for 3 hours at room temperature. The 
50 reaction mixture was poured into ice-water, which was subjected to extraction with methylene chloride. 
Organic layers were combined and washed with water and dried over anhydrous sodium sulfate, followed 
by distilling off the solvent. The residue was purified by means of a silica gel column chromatography (ethyl 
acetate) to give 10.47 g (78%) of 5-[3-(1-acetylpiperidin-4-yl)-1-oxopropyl]-2,3-dihdyrobenzofuran. Re- 
crystallization from methylene chloride - diethyl ether gave colorless needles, m.p. 93-95 *C. 
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Elemental Analysis for C18H23NO3: 


Calcd. 
Found 


C, 71 .73; 
C.71.57; 


H, 7.69; 
H, 7.77; 


N, 4.65 
N, 4.58 



10 



15 



Reference Example 9 

3-(1 -Benzoylplperidin-4-yl)propionic acid 



20 



25 



30 



35 



40 



(1) In 100 ml of acetic acid was dissolved 12 g of ethyl 0-(pyridin-4-yl)acrylate and catalytic reduction 
was carried out with 1 g of platinum oxide as the catalyst under atmospheric pressure at 70-80 8 C. The 
catalyst was filtered off and the solvent was distilled off under reduced pressure, then the residue was 
dissolved in 100 ml of dioxane. To the dioxane solution was added 100 ml of an aqueous solution of 12 
g of sodium hydrogen carbonate, and the mixture was stirred for 20 minutes at room temperature. To the 
resultant mixture was added dropwise 8 ml of benzoyl chloride at room temperatures, and the mixture 
was stirred for two hours. The reaction product was extracted with dichloromethane. The extract was 
dried over anhydrous sodium sulfate and the solvent was distilled off to give 17.5 g of ethyl 3-(1- 
benzoylpiperidin-4-yl) propionate as an pale yellow oily product. 

(2) Using 17 g of the compound obtained in (1), the procedure of Example 1-(2) was followed to give 15 
g of the the above-titled compound as colorless crystals, m.p. 153-1 55 *C. 



Elemental Analysis for C15H19NO3: 


Calcd. 
Found 


C, 68.94; 
C, 68.71; 


H, 7.33; 
H, 7.44; 


N, 5.36 
N, 5.20 



Reference Example 10 

3-Methoxycarbonyl-2,3,4,5-tetrahydro-1H-3-benzazepine 



QQ-C0,«e 



45 



In 150 ml of water was dissolved 4.13 g (0.10 mol.) of sodium hydroxide. To the solution was added 
15.27 g (10.4 mmol.) of 2,3,4,5-tetrahydro-1H-3-benzazepine. The reaction mixture was cooled with ice, and 
50 there was added dropwise 7.9 ml (0.10 mol.) of methyl chloroformate. The mixture was stirred for 2.5 hours 
at room temperature, then extracted with dichloromethane. The extract was dried over anhydrous sodium 
sulfate and the solvent was distilled off to leave 20.46 g (96%) of 3-methoxycarbonyl-2,3,4,5-tetrahydro-1H- 
3-benzazepine as colorless crystals. Recrystallization from diethyl ether - n-hexane gave colorless needles, 
m.p. 53-54 0 C. 
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Elemental Analysis for C12H15NO2: 


Calcd. 
Found 


C, 70.22; 
C, 70.02; 


H, 7.37; 
H, 7.41; 


N, 6.82 
N, 6.68 



5 T " 

Reference Example 11 

3-Methoxycarbonyl-7-[3-(1 -benzoylpiperidin-4-yl)-1 -oxopropyl]-2,3,4,5-tetrahydro-1 H-3-benzazepine 



0 




Under ice-cooling, 1.5 ml of thionyl chloride was added dropwise to 1.08 g (4.1 mmol.) of 3-(1- 
benzoylpiperidin-4-yl)propionic acid obtained in Reference Example 9. The mixture was stirred for 40 
minutes at 0° C, then thionyl chloride was distilled off. The residue was dissolved in 20 ml of 1,2- 
dichloroethane, to which was added 0.81 g (3.9 mmol.) of 3-methoxycarbonyl-2,3,4,5-tetrahydro-1H-3- 
benzazepine obtained in Reference Example 10. To this mixture was added 1.75 g (13.1 mmol.) of 
aluminum chloride in small portions. The mixture was stirred for one hour at room temperature, then the 
reaction mixture was poured into ice-water and extracted with dichloromethane. The organic layers were 
combined and washed with water once, then dried over anhydrous sodium sulfate, followed by distilling off 
the solvent. Purification by means of a silica gel column chromatography gave 1.46 g (83%) of 3- 
methoxycarbonyl-7-[3-(1 -benzoylpiperidin-4-yl)-1 -oxopropyl]-2,3,4,5-tetrahydro-1 H-3-benzazepine. Recrystal- 
lization from ethyl acetate - n-hexane gave colorless needles, m.p. 120-123 *C. 



Elemental Analysis for C27H32N2O4: 


Calcd. 
Found 


C, 72.30; 
C, 71 .99; 


H, 7.19; 
H, 7.22; 


N, 6.25 
N, 6.12 



Reference Example 12 

40 

6-[3-(1 -Acety lpiperidin-4-y l)-1 -oxopropy l]-3,4-dihydro-2H-1 -benzothiopyran 



45 




50 To a mixture of 3,4-dihydro-2H-1 -benzothiopyran (1.5g) and 3-(1-acetylpiperidin-4-yl)propionyl chloride 
(2.18g) in 1 ,2-dichloroethane (20ml) was added aluminum chloride (3.2g) portionwise at 10-15 °C. The 
mixture was stirred at room temperature for 2 hours then refluxed for additional 2 hours, and poured into 
ice-water. The mixture was extracted with dichloromethane, washed with water, dried over anhydrous 
sodium sulfate. The solvent was distilled off. The residue was purified by silica gel column chromatography 

55 (developing solvent: ethyl acetate) to obtain 2.7g of the title compound as a pale yellow oil. 
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Elemental analysis, for C19H25NO2S 


Calcd. 
Found 


C, 68.85; 
C, 68.66; 


H, 7.60; 
H, 7.62; 


N, 4.23 
N. 4.13 



Reference Example 13 

2-Acetyl-8-chloro-1 ,2,3,4-tetrahydoisoquinoline 

CI 



To a mixture of 28.6 g of 8-chloro-1,2,3,4-tetrahydoisoquinoline hydrochloride in 140 ml of dich- 
loromethane was added 140 ml of 1N aqueous NaOH solution and 17.6 g of NaHC0 3 . To the solution was 
added dropwise 14.5 ml of acetic anhydride at 5*C. The mixture was stirred at room temperature for 1 
hour. The organic layer was separated and the aqueous layer was extracted with dichloromethane. The 
combined organic extracts were washed with water, dried over anhydrous sodicum sulfate. The solvent was 
distilled off to give 29.1 g of the title compound as a pale red oil. 



Elemental analysis, for C1 1 H12CINO: 


Calcd. 
Found 


C, 63.01; 
C, 62.82; 


H, 5.77; 
H, 5.86; 


N, 6.68. 
N, 6.56. 



Reference Example 14 

35 2-Acetyl-5-[3-(1 -benzoylpiperidin-4-yl)-1 -oxopropyl]-8-chloro-1 ,2,3,4-tetrahydroisoquinoline 



40 




Using 21.0 g of the compound obtained in Reference Example 13, the procedure of Reference Example 
1 1 was followed to give 9.2 g of the title compound as a pale yellow oil. 

50 



Elemental analysis, for C26H29CIN2O3: 


Calcd. 
Found 


C, 68.94; 
C. 68.83; 


H, 6.45; 
H, 6.52; 


N, 6.18. 
N.6.04. 



59 



EP 0 487 071 B1 



Example 1 

6-[1-Oxo-3-(piperidin-4-yl)propyl]-1 ,2,3,4-tetrahydroquinoline 



fl 



10 




A mixture of 1.3 g of 1-acetyl-6-[3-(1-acetylpiperidin-4-yl)-1-oxopropyl]-1 ,2,3,4-tetrahydroquinoline ob- 
75 tained in Reference Example 1 and 20 ml of concentrated hydrochloric acid was refluxed for 16 hours. The 
reaction mixture was then concentrated and the residue was dissolved in water. This solution was washed 
with ether and the aqueous layer was adjusted to pH about 10 with 10% sodium hydroxide solution and 
extracted with dichloromethane. The extract was dried over anhydrous sodium sulfate and the solvent was 
distilled off under reduced pressure to give 0.9 g of a colorless oil. 



Elemental analysis, for C17H24N2O 


Calcd. 
Found 


C, 74.96; 
C, 74.87; 


H, 8.88; 
H, 8.68; 


N, 10.29 
N. 10.30 



Example 2 

6-[1 -Oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propyl]-1 ,2,3,4-tetrahydroquinoline dihydrochloride 



H 



35 




•2HC1 



To a mixture of 1.3 g of 6-[1-oxo-3-(piperidin-4-yl)propyl]-1 ,2,3,4-tetrahydroquinoline, 0.9 g of potassium 
carbonate and 10 ml of ethanol was added dropwise 2 ml of an ethanolic solution of 0.74 g of benzyl 
bromide with ice-cooling. The mixture was stirred at room temperature for 2 hours and the solid matter and 
the solvent were removed. The residue was subjected to column chromatography (eluent; ethyl acetate: 
methanol = 20:1 (v/v)) and the eluate containing the desired compound was distilled to remove the solvent. 
The residue was treated with 2.4 ml of 4N methanolic hydrochloride to give a solid. This solid was 
recrystallized from methanol-ether to give 1.55 g of a colorless powder melting at 110 to 125° C (decomp.) 





Elemental analysis, for C24H30N2O2HCI 


50 


Calcd. 


C, 66.20; 


H, 7.41; 


N, 6.43 




Found 


C, 66.00; 


H, 7.35; 


N, 6.22 



55 
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Example 3 

1 -(Phenylmethyl)-6-[3-[1 -(pheny lmethyl)piperidin-4-yl]-1 -oxopropyl]-1 ,2,3,4-tetrahydroquinoline dihydroch- 
loride 



10 




To 5 ml of a solution of 0.5 g of 6-[1-oxo-3-[1-(phenylmethyl)pip8ridin-4-yl]propyl]-1 ,2,3,4- 
tetrahydroquinoline (free base) according to Example 2 in N.N-dimethylformamide was gradually added 40 
mg of sodium hydride (oil-free) and the mixture was stirred at room temperature for 1 hour. To this solution 

20 was added dropwise 0.22 g of benzyl bromide with ice-cooling and the mixture was stirred at room 
temperature for 6 hours. The reaction mixture was then treated as in Example 2 and the residue was 
purified by column chromatography (eluent; ethyl acetate: methanol = 20:1 (v/v)). The eluate containing the 
desired compound was distilled under reduced pressure to remove the solvent and the resulting oil was 
treated with 0.7 ml of 4N-methanolic hydrochloric acid to give a solid. This solid was recrystallized from 

25 ethanol-ether to give 0.28 g of colorless crystals melting at 1 1 2 to 1 1 7 • C (decomp.). 





Elemental analysis, for C3iH 3 6N 2 0*2HCI 




Calcd. 


C t 70.85; 


H, 7.29; 


N, 5.33 


30 


Found 


C, 70.81; 


H.7.12; 


N, 5.18 



Example 4 

1 -Methy l-6-[3-[1 -(phenylmethy l)piperidin-4-yl]-1 -oxopropyl]-1 ,2,3.4-tetrahydroquinoline dihydrochloride 



40 




To 3 ml of a solution of 0.2 g of 6-[3-[1 -(pheny lmethyl)piperidin-4-y I]- 1-oxopropy I]- 1 ,2,3,4- 
tetrahydroquinoline dihydrochloride obtained according to Example 2 in N,N-di methy Iformamide was gradu- 
ally added 37 mg of sodium hydride (oil-free). The mixture was stirred at room temperature for 1 hour, after 
which 62 mg of methyl iodide was added. The mixture was stirred at room temperature for 6 hours, at the 
end of which time 15 mg of sodium hydride (oil-fee) and 40 ml of ethyl chlorocarbonate were added in that 
order. The mixture was stirred for 1 hour and then poured in ice-water and extracted with dichloromethane. 
The extract was dried over anhydrous sodium sulfate and the solvent was distilled off under reduced 
pressure. The residue was subjected to column chromatography (eluent; ethyl acetate :methanol = 20:1 
(v/v)) and the eluate containing the desired compound was distilled under reduced pressure to remove the 
solvent. The resulting oil was treated with 0.23 ml of 4N-methanolic hydrochloric acid to give 0.1 g of an 
amorphous powder. 
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Elemental analysis, for C25H32N2O2HCI 


Calcd. 
Found 


C, 66.81; 
C, 66.83; 


H, 7.62; 
H, 7.55; 


N, 6.23 
N, 6.09 



Example 5 

6-[1 -Oxo-3-(piperidin-4-yl)propyl]-1 ,2,3,4-tetrahydroquinoline (A) and 7-[1 -oxo-3-(piperidin-4-yl)propyl]- 
1 ,2,3,4-tetrahydroquinoline (B) 



75 




Using 23 g of the compound obtained according to Reference Example 2, the procedure of Example 1 
was followed to give 16.9 g of a mixture of 6-[1-oxo-3-(piperidin-4-yl)propyl]-1 ,2,3,4-tetrahydroquinoline (A) 
and 7-[1-oxo-3-(piperidin-4-yl)-propyl]-1 ,2,3,4-tetrahydroquinoline (B) as a pale yellow oil. 



Elemental analysis, for Ci7H 2 *N 2 0 


Calcd. 
Found 


C, 74.96; 
C, 74.69; 


H, 7.88; 
H, 8.90; 


N, 10.29 
N, 10.22 



Example 6 

6-[1-Oxo-3-[1-(phenylmethyl)piperidin-4-yl]propyl]-1 ,2,3,4-tetrahydroquinoline fumarate (A) and 7-[1-Oxo-3- 
35 [1 -(phenylmethyl)piperidin-4-yl]propyl]-1 ,2,3,4-tetrahydroquinoline fumarate (B) 



40 




&o*~xxo-r "> 

B0 2 C 



Using 1.8 g of the compound obtained in Example 5, the procedure of Example 2 was followed to give 
1.82 g of the free base of the title compound mixture A and B. The first crop of crystals (0.65 g) from a 
55 solution of this mixture in diethyl ether, i.e. 7-[1-oxo-3-[1-(phenylmethyl)piperidin-4-yl]propyl]-1 ,2,3,4- 
tetrahydroquinoline (m.p. 132-1 35 °c), was treated with an equivalent of fumaric acid to give 0.69 g of the 
title fumarate (B) as colorless crystals melting at 175 to 177* C (decomp.). 
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Elemental analysis, for C24H30N2OC4I-UO4 


Calcd. 
Found 


C, 70.27; 
C, 70.01; 


H, 7.16; 
H, 6.97; 


N, 5.85 
N, 5.98 



The mother liquor of said diethyl ether solution was also concentrated to recover 0.7 g of 6-[1 -oxo-3-[1 - 
(phenylmethyOpiperidin-^yllpropylhl^^^-tetrahydroquinoline as crystals (m.p. 126 to 129*C). This crop 
of crystals was treated with an equivalent of fumaric acid to give 0.78 g of the title fumarate (A) as colorless 
crystals melting at 138 to 142* C (decomp.) 



Elemental analysis, for C24H30N2OC4H4O4 


Calcd. 
Found 


C, 70.27; 
C, 70.13; 


H.7.16; 
H, 7.13; 


N, 5.85 
N, 5.77 



Example 7 

1-Methyl-6-[1-oxo-3-(piperidin-4-yl)propyl]-1 ,2,3,4-tetrahydroquinoline (A) and 1-methyl-7-[1-oxo-3-(piperidin- 
4-yl)propyl]-1 ,2,3,4-tetrahydroquinoline (B) 




(1) To 40 ml of a solution of 14.2 g of the compound obtained according to Example 5 in dich- 
loromethane was added dropwise 10 ml of a solution of 5.1 g of acetic anhydride in dichloromethane 
with ice-cooling. The mixture was then stirred at room temperature for 10 minutes, after which it was 
washed with 10% sodium hydroxide solution and dried over anhydrous sodium sulfate. Finally the 
solvent was distilled off to give 14.9 g of a mixture of 6-[1-oxo-3-(1-acetylpiperidin-4-yl)propyl]-1 ,2,3,4- 
tetrahydroquinoline and 7-[1-oxo-3-(1-acetylpiperidin-4-yl)propyl]-1 ,2,3,4-tetrahydroquinoline as a color- 
less oil. 

(2) A mixture of 7.1 g of the oil obtained in (1) and 1.6 g of trimethyl phosphate was heated at 190*C for 
2 hours. After cooling to room temperature, 20 ml of dichloromethane as well as aqueous sodium 
hydroxide solution (NaOH/H 2 0 = 1 .74 g/1 1 ml) was added and the mixture was refluxed for 2 hours. The 
dichloromethane layer was washed with water and dried over anhydrous sodium sulfate and the solvent 
was distilled off. The residue was purified by column chromatography (eluent; ethyl acetate: methanol = 
30:1) to give 5.5 g of a mixture of 6-[3-(1-acetylpiperidin-4-yl)-1-oxopropyl]-1-methy 1-1 ,2,3,4- 
tetrahydroquinoline and 7-[3-(1 -acetylpiperidin-4-yl)-1 -oxopropyl]-1 -methyl-1 ,2,3,4-tetrahydroquinoline as 
a pale yellow oil. 

(3) Using 3.9 g of the oil obtained in (2), the procedure of Example 1 was followed to give 3.2 g of a 
mixture of the title compounds as a pale yellow oil. 



Elemental analysis, for C18H26N2O 


Calcd. 
Found 


C, 75.48; 
C, 75.21; 


H, 9.15; 
H, 9.06; 


N, 9.78 
N, 9.82 
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Example 8 

1-Methyl-6-[1-oxo-3-[1-(phenylmethyl)piperidin-4-y^ fumarate (A) and 1- 

methyl-7-[1-oxo-3-[1-(phenylmethyl)piperidin-4^^ fumarate (B) 



5 




Using 3.1 g of the compound obtained in Example 7, the procedure of Example 2 was followed to give 
3.8 g of the free base of the mixture of title compounds A and B. This mixture was purified by 
chromatography (eluent; ethyl acetate: methanol = 50:1) to give 1.6 g of 1-methyl-6-[1oxo-3-[1-(phenyl- 
methyl)piperidin-4-yl]propyl]-1,2,3,4-tetrahydroquinoline (colorless oil) and 1.7 g of 1 methyl-7-[1 -oxo-3-[1 - 
25 (phenylmethyl)piperidin-4-yl]propyl]-1 ,2,3,4-tetrahydroquinoline (colorless oil). 

Then, 1.6 g of 1-methyl-6-[1-oxo-3-[1-(phenylmethyl)piperidin-4-yl]propyl]-1 ,2,3,4-tetrahydroquinoline 
was treated with an equivalent of fumaric acid to give 1 .7 g of the title fumarate (A) as colorless crystals 
melting at 170 to 172 • C (decomp.) 



30 


Elemental analysis, for C25H32N 2 OC*hU04 




Calcd. 


C, 70.71; 


H, 7.37; 


N, 5.69 




Found 


C, 70.61; 


H, 7.24; 


N, 5.63 



On the other hand, 1.7 g of 1-methyl-7-[1-oxo-3-[1-(phenylmethyl)piperidin-4-yl]propyl]-1 ,2,3,4- 
tetrahydroquinoline was treated with an equivalent of fumaric acid to give 1 .65g of the title fumarate (B) as 
colorless crystals melting at 143 to 144* C (decomp.) 



40 


Elemental analysis, for C25H 3 2N 2 0*C*l-UO* 




Calcd. 


C, 70.71; 


H, 7.37; 


N, 5.69 




Found 


C, 70.54; 


H, 7.09; 


N, 5.77 



45 
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Example 9 

1 -(Phenylmethyl)-6-[1 -oxo-3-(piperidin-4-yl)propyl]-1 ,2,3,4-tetrahydroquinoline (A) and 1 -(pheny lmethyl)-7-[1 - 
oxo-3-(piperidin-4-yl)propyl]-1 ,2,3,4-tetrahydroquinoline (B) 




(1) To a mixture of 5.2 g of the compound obtained according to Example 7-(1), 3.0 g of potassium 
carbonate and 30 ml of ethanol was added dropwise 5 ml of an ethanolic solution of 2.7 g of benzyl 
bromide with ice-cooling. The mixture was stirred at room temperature for 2 hours and the solid matter 
and the solvent were removed. The residue was subjected to chromatography (eluent; ethyl acetate: 
methanol = 20:1 (v/v)) to give 3.2 g of 7-[3-(1-acetylpiperidin-4-yl)-1-oxopropyl]-1-(phenylmethyl)- 
1 ,2,3,4tetrahydroquinoline (a colorless oil) and 1.8 g of 6-[3-(1 -acetyl piperidin-4-y I)- 1-oxopropyl]-1 ,2,3,4- 
tetrahydroquinoline. 

(2) A mixture of 1.8 g of 6-[3-(1-acetylpiperidin-4-yl)-1-oxopropyl]-1 ,2,3,4-tetrahydroquinoline recovered in 
(1), 1.03 g of potassium carbonate, 1.96 g of benzyl bromide and 20 ml of ethanol was refluxed for 5 
hours and the solid matter and the solvent were removed. The residue was subjected to chromatography 
(eluent; ethyl acetate: methanol = 20:1) to give 2.1 g of 6-[3-(1-acetylpiperidin-4-yl)-1-oxopropyl]-1- 
(phenylmethyl)-l ,2,3,4-tetrahydroquinoline as a colorless oil. 

(3) Using 3.15 g of 7-[3-(1-acetylpiperidin-4-yl)-1-oxopropyl]-1-(phenylmethyi)-1 ,2,3,4-tetrahydroquinoline 
obtained in (1), the procedure of Example 1 was followed to give 2.8 g of 1 -(pheny lmethyl)-7-[1-oxo-3- 
(piperidin-4-yl)propyl]-1 ,2,3,4-tetrahydroquinoline (B) as a pale yellow oil. 



Elemental analysis, for C24H30N2O 


Calcd. 
Found 


C, 79.52; 
C, 79.28; 


H, 8.34; 
H, 8.21; 


N, 7.73 
N, 7.59 



(4) Using 1.9 g of 6-[3-(1-acetylpiperidin-4-yl)-1-oxopropyl]-1-(phenylmethyl)-1 ,2,3,4-tetrahydroquinoline 
obtained in (2), the procedure of Example 1 was followed to give 1.63 g of 1 -(phenylmethyl)-6-[1 -oxo-3- 
(piperidin-4-yl)propyl]-1 ,2,3,4-tetrahydroquinoline (A) as a pale yellow oil. 



Elemental analysis, for C24H30N2O 


Calcd. 
Found 


C, 79.52; 
C, 79.43; 


H, 8.34; 
H, 8.16; 


N, 7.73 
N, 7.48 
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1 -(Phenylmethy IJ-6-11 -oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propyl]-1 ,2,3,4-tetrahydroquinoline f umarate 




10 



oa r jCro »/'' 



75 



Using 1 .5 g of the compound obtained in Example 9-(4), the procedure of Example 2 was followed to 
give 1.6 g of 1-(phenylmethyl)-6-[1-oxo-3-[1 -(phenyl 

(free base) as a colorless oil. This oil (1.6 g) was treated with an equivalent of fumaric acid to give 1.7 g of 
20 the title f umarate as colorless crystals melting at 178 to 181 °C (decomp.) 





Elemental analysis, for C 3 i H3&N2OC4H4O4. 




Calcd. 


C, 73.92; 


H. 7.09; 


N, 4.93 


25 


Found 


C, 73.64; 


H, 7.22; 


N, 4.84 



30 



Example 1 1 

1 -(Phenylmethy l)-7-[1 -oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propyl]-1 ,2,3,4-tetrahydroquinoline f umarate 



35 




40 



Using 2.75 g of the compound obtained in Example 9-(3), the procedure of Example 2 was followed to 
give 2.95 g of 1-(phenylmethyl)-7-[1-oxo-3-[1 -(phenylmethy l)piperidin-4-yl]propyl]-1 ,2,3,4-tetrahydroquinoline 
(free base) as a colorless oil. This oil (2.95 g) was treated with an equivalent of fumaric acid to give 3.1 g of 
the title fumarate as colorless crystals melting at 180 to 182* C (decomp.). 





Elemental analysis, for C31 H 3 6N 2 0-C+H4 0* 


50 


Calcd. 


C, 73.92; 


H. 7.09; 


N, 4.93 




Found 


C, 73.72; 


H, 7.02; 


N.4.86 



55 
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Example 12 

2,3-Dihydro-5-[1 -oxo-3-(piperidin-4-yl)propyl]-1 H-indole 



10 




Using 10 g of the compound obtained in Reference Example 3, the procedure of Example 1 was 
75 followed and the resulting solid product was recrystallized from dichloromethane - diethyl ether to give 7.08 
g of pale yellow crystals melting at 1 37 to 1 39 • C. 





Elemental analysis, for C1GH22N2O 


20 


Calcd. 


C, 74.38; 


H, 8.58; 


N, 10.84 




Found 


C, 74.11; 


H, 8.75; 


N, 10.67 



Example 13 

2,3-Dihydro-5-[1 -oxo-3-[1 -(pheny lmethyl)piperidin-4-yl]propyl]-1 H-indole fumarate 



30 




Using 2 g of the compound obtained in Example 12, the procedure of Example 2 was followed to give 
2.3 g of the free base of the title compound as colorless crystals melting at 81 to 82 • C. The crystals (2:3 
g) were then treated with an equivalent of fumaric acid to give 2.6 g of the title fumarate as colorless 
crystals melting at 150 to 153° C (decomp.). 



Elemental analysis, for C2 3 H28N 2 0«C4l-U04 


Calcd. 
Found 


C, 69.81; 
C, 69.68; 


H, 6.94; 
H.6.71; 


N, 6.03 
N, 5.93 
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Example 14 

2,3-Dihydro-1 -methyl-5-[1 -oxo-3-[1 -(phenylmethyl)piperidin-4-yl)propyl]-1 H-indole fumarate 

ch, Bwr 



(1) Using 3 g of the compound obtained in Example 12, the procedure of Example 7-(1) was followed to 
give 3.1 g of 5-[3-(1-acetylpiperidin-4-yl)-1-oxopropyl]-2,3-dihydro-1 H-indole as colorless crystals melting 
at 145 to 146'C. 



Elemental analysis, for C18H24N2O2 


Calcd. 
Found 


C, 71 .97; 
C, 71 .92; 


H, 8.05; 
H, 7.94; 


N, 9.33 
N, 9.11 



(2) Using 1.5 g of the compound prepared in (1), the procedure of Example 7-(2) was followed to give 
1.25 g of S-tS^I-acetylpiperidin^-yO-l-oxopropyll^.S-dihydro-l-methyl-IH-indoIe as a colorless oil. 

(3) Using 1.0 g of the compound obtained in (2), the procedure of Example 1 was followed to give 0.83 g 
of 2 J 3-dihydro-1-methyl-5-[1-oxo-3-(piperidin-4-yl)propyl-1Hindole as a pale yellow oil. 



Elemental analysis, for C1 7 H 2 * N 2 0 


Calcd. 
Found 


C, 74.96; 
C, 74.69; 


H, 8.88; 
H, 8.79; 


N, 10.29 
N, 10.33 



(4) Using 0.53 g of the compound obtained in (3), the procedure of Example 2 was followed to give 0.51 
g of the free base of the title compound as a colorless oil. This oil (0.51 g) was treated with an equivalent 
of fumaric acid to give 0.57 g of the title fumarate as colorless crystals melting at 147 to 151 °C 
(decomp.). 



Elemental analysis, for C24H30N2OC4H4O4 


Calcd. 
Found 


C, 70.27; 
C, 70.06; 


H, 7.16; 
H, 7.09; 


N, 5.85 
N, 5.80 
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Example 15 

2,3-Dihydro-5-[1 -oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propyl]-1 -(phenylmethyl)-l H-indole fumarate 

5 



10 




15 

(1) Using 0.65 g of the compound obtained in Example 14-(1), the procedure of Example 9-(2) was 
followed to give 0.77 g of 5-[3-(1 -acetylpiperidin-4-yl)-1 -oxopropyl]-2,3-dihydro-1 -(phenylmethy I)- 1 H-in- 
dole as a colorless oil. 

(2) Using 0.76 g of the compound obtained in (1), the procedure of Example 1 was followed to give 0.65 
20 g of 2,3-dihydro-5-[1-oxo-3-(piperidin-4-yl)propyl]-1-(phenylmethyl)-1 H-indole as a yellow oil. 





Elemental analysis, for C23H28N2O 




Calcd. 


C, 79.27; 


H, 8.10; 


! N, 8.04 


25 


Found 


C, 79.03; 


H, 8.05; 


N,8.13 



(3) Using 0.64 g of the compound obtained in (2), the procedure of Example 2 was followed to give 0.66 
g of the free base of the title compound as a colorless oil. This oil (0.66 g) was treated with an equivalent 
of fumaric acid to give 0.75 g of the title fumarate as colorless crystals melting at 153 to 156°C 
(decomp.). 



Elemental analysis, for C30H34N2OC4H4O4 


Calcd. 
Found 


C, 73.62; 
C, 73.65; 


H, 6.91; 
H.6.80; 


N, 5.05 
N, 5.00 



Example 16 

40 

1 -Acetyl-6-[1 -oxo-3-[1 -(phenylmethy l)piperidin-4-y l]propyl]-1 ,2,3,4-tetrahydroquinoline fumarate 



45 




50 

In 10 ml of dichloromethane were dissolved 0.5 g of 6-[1-oxo-3-[1-(phenylmethyl)piperidin-4-yl]propyl]- 
1 ,2,3,4-tetrahydroquinoline (free base), 0.28 g of acetic anhydride and 0.22 g of pyridine and the solution 
was refluxed for 2 hours. The solvent and the excess reagents were distilled off under reduced pressure 
55 and the residue was dissolved in dichloromethane. The solution was washed with 10% sodium hydroxide 
and dried over anhydrous sodium sulfate and the solvent was distilled off. This residue was purified by 
chromatography (eluent; ethyl acetate: ethanol = 20:1) to give 0.45 g of the free base of the title compound 
as a colorless oil. This oil, 0.45 g, was treated with an equivalent of fumaric acid to give 0.53 g of the title 
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fumarate as an amorphous powder. 





Elemental analysis, for Czs^l^Oa-CAl-UO* 


5 


Calcd. 


C, 69.21; 


H, 6.97; 


N, 5.38 




Found 


C, 69.23; 


H, 6.87; 


N, 5.40 



Example 17 

8-[1 -Oxo-3-(piperidin-4-yl)propyl]-2,3,4,5-tetrahydro-1 H-1 -benzazepine 



15 




20 

Using 6.5 g of the compound A obtained in Reference Exampel 4, the procedure of Example 1 was 
followed to give a viscous oil and this oil was crystallized from bexane to give 4.6 g of pale yellow crystals 
melting at 104 to 107°C. 



Elemental analysis, for Ci8H 2 6N 2 0 


Calcd. 
Found 


C, 75.48; 
C, 75.24; 


H, 9.15; 
H, 9.09; 


N, 9.78 
N, 9.66 



30 

Example 18 

Using the compounds obtained in Reference Examples 4, 6 and 7, the procedure of Example 1 was 
35 followed to give compounds as oils as follows. 



40 




45 



50 



55 
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Cnmnound 
No. 


k' 


nV 


R 1 


Molecular formula 


Analysis Calcd. (Found) 


c 


H 


N 


1 


2 


0 


C2H5 


C18H26N2O 


75.48 
(75.22 


9.15 
9.17 


9.78 
9.69) 


2 


2 


0 


C3 H7 


C19H28N2O 


75.96 
(75.78 


9.39 
9.25 


9.32 
9.12) 


3 


2 


0 


CaH 3 


C20H30N2O 


76.39 
(76.20 


9.62 
9.52 


8.91 
8.78) 


4 


2 


0 ! 


C5H11 


C2iH 32 N 2 0 


76.78 
(76.69 


9.82 
9.81 


8.53 
8.55) 


5 


2 


0 


CH 2 CH 2 Ph 


C24H 3 oN 2 0 


79.52 
(79.46 


8.34 
8.11 


7.73 
7.59) 


6 


0 


4 


CH 3 


Ci 9 H 28 N20 


75.96 
(75.84 


9.39 
9.29 


9.32 
9.33) 


7 


0 


4 


C2H5 


C 2 oH 3 oN 2 0 


76.39 
(76.21 


9.62 
9.51 


8.91 
8.75) 


8 


0 


4 


C3 H7 


C2iH 32 N 2 0 


76.78 
(76.53 


9.82 
9.74 


8.53 
8.41) 


9 


4 


0 


H 


Ci 8 H 2 6N 2 0 


75.48 
(75.32 


9.15 
9.09 


9.78 
9.64) 



Example 19 

Using the compound obtained in Examples 12, 17 or 18, the procedure of Example 13 was followed to 
give the compounds as follows. 



0 
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5 


(Found) I 


2 


VO CN 
VO TT 

to in 


5.66 
5.56) 


5.66 
5.61) 


5.61 
5.54) 


5.61 
5.57) 


5.61 
5.62) 


5.85 
5.74) 


rH VO 

co 

m m 


10.68 
10.47) 


5.85 
5.74) 


5.69 
5.54) 


5.53 
5.33) 


70 
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Example 20 

2,3-Dihydro-5-[1-oxo-3-(piperidin-4-yl)propylbenzofuran hydrochloride 



0 




To 30 ml of concentrated hydrochloric acid was added 5.00 g of 5-[3-(1-acetylpiperidin-4-yl)-1- 
oxopropyl]-2,3-dihydrobenzofuran, and the mixture was refluxed for 14 hours. The reaction mixture was left 
75 standing for cooling and then made basic with a dilute aqueous solution of sodium hydroxide, followed by 
extraction with methylene chloride. Organic layers were combined and dried over anhydrous sodium sulfate, 
then the solvent was distilled off to leave 4.31 g (100%) of 2,3-dihydro-5-[1-oxo-3-(piperidin-4-yl)propyl]- 
benzofuran (4). The solid matter thus obtained was dissolved in methanol, treated with hydrogen chloride 
and recrystallized from methanol - ethyl acetate to gave colorless needles, m.p. 203-205 • C (decomp.) 



Elemental Analysis, for Ci s H 2 1 NO2 • HCl 


Calcd. 
Found 


C, 64.97; 
C, 64.76; 


H, 7.50; 
H, 7.64; 


N, 4.74 
N, 4.54 



Example 21 

2,3-Dihydro-5-[1 -oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propy l]benzofuran hydrochloride 



0 



35 




To 30 ml of a mixture solution of tetrahydrofuran and ethanol (50/50 = v/v) was added 1.52 g of 2,3- 
dihydro-5-[1-oxo-3-(piperidin-4-yl)propyl]benzofuran, to which was then added 1.06 g of potassium car- 
bonate. The resultant mixture was ice-cooled and there was added dropwise an ethanol solution (5 ml) of 
0.96g of benzyl bromide. The mixture was stirred for 22 hours at room temperatures, then the solvent was 
distilled off. To the residue was added water, which was extracted with methylene chloride. Organic layers 
were combined and dried over anhydrous sodium sulfate, then the solvent was distilled off. The residue was 
purified by means of a silica gel column chromatography (ethyl acetate) to give 1.13 g (55%) of 2,3- 
dihydro-5-[1-oxo-3-[1-(phenylmethyl)piperidin-4-yl]propylbenzofuran. The product was dissolved in metha- 
nol, treated with hydrogen chloride, then recrystallized from ethanol - ethyl acetate to give colorless needles 
(1/4 hydrate), m.p. 143-144°C. 



Elemental Analysis for (^ 3 H27N02«HCI.1/4H 2 0: 


Calcd. 
Found 


C t 70.75; 
C, 70.49; 


H, 7.36; 
H, 7.26; 


N, 3.59 
N, 3.62 
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Example 22 

7-[1-Oxo-3-[1-(phenylmethyl)piperidin-4-yl]propy^ dihydrochloride 



o 



70 




• 2HC1 



Under nitrogen atomosphere, 0.48 g (1.1 mmol.) of 3-methoxycarbonyl-7-[3-(1-benzoylpiperidin-4-yl)-1- 

/5 yl)oxopropyl]-2,3,4,5-tetrahydro-1H-3-benzazepine obtained in Reference Example 11 was dissolved in 5 ml 
of dry chloroform. To the solution was added 0.3 ml (2.1 mmol.) of iodotrimethylsilane. The mixture was 
stirred for 2.5 hours at 50 °C. The reaction mixture was left standing for cooling, to which was added 0.4 ml 
(10 mmol.) of methanol. To the resultant mixture were added a dilute aqueous solution of sodium hydroxide 
and an aqueous solution of sodium thiosulfate, followed by extraction with dichloromethane. The extract was 

20 dried over anhydrous sodium sulfate, then the solvent was distilled off. The residue was dissolved in 15 ml 
of dry tetrahydrofuran. To the solution was added 0.13 g (3.4 mmol.) of lithium aluminum hydride, and the 
mixture was refluxed for 5 hours. To the reaction mixture was added water, then the solid matter was 
filtered off. The filtrate was dried over anhydrous sodium sulfate, then the solvent was distilled off. The 
residue was dissolved in methanol and treated with hydrogen chloride and the solvent was distilled off to 

25 give a hydrochloride. To the hydrochloride there was further added a mixture of 0.3 g (3 mmol.) of chromic 
acid, 0.3 ml of concentrated sulfuric acid and 10 ml of water-acetone (1/1 =v/v). The resultant mixture was 
stirred for 24 hours at room temperatures. The reaction mixture was poured into water and it was made 
basic with a dilute aqueous solution of sodium hydroxide, followed by extraction with dichloromethane. The 
extract was dried over anhydrous sodium sulfate, then the solvent was distilled off. The residue was purified 

30 by means of an alumina column chromatography to give 0.31 g (76%) of 7-[1-oxo-3-[1-(phenylmethyl)- 
piperidin-4-yl]propyl]-2,3,4,5-tetrahydro-1H-3-benzazepine. The product was dissolved in methanol and 
treated with 3 N methanolic hydrochloric acid to give dihydrochloride as an amorphous powder. 



Elemental Analysis, for C25H 3 2N2O2HO2.5H 2 0: 


Calcd. 
Found 


C, 60.72; 
C, 60.85; 


H, 7.95; 
H, 8.24; 


N, 5.66 
N, 5.51 



Example 23 

3-Methyl-7-[1 -oxo-3-[1 -(phenylmethyl)piperidin-4-yl]-propyl]-2,3,4,5-tetrahydro-1 H-3-benzazepine dihydroch- 
loride 

45 

0 




50 



In 40 ml of toluene was dissolved 1.17 g (2.6 mmol.) of 3-methoxycarbonyl-7-[3-(1-benzoylpiperidin-4- 
yl)-1-oxopropyl]-2,3,4,5-tetrahydro-1H-3-benzazepine. To the solution were added 7 ml of ethylene glycol 
and 10 mg of p-toluenesulfonic acid, and the mixture was refluxed for 2.5 hours. To the reaction mixture 
was added a saturated aqueous solution of sodium hydrogen carbonate, which was subjected to extraction 
with diethyl ether. The extract was dried over anhydrous sodium sulfate, then the solvent was distilled off. 
The residue was purified by means of a silica gel column chromatography to give 1.22 g (94%) of 7-[2-[2- 
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(1-benzoylpiperidin-4-yl)ethyl]-1,3-dioxoran-2-yl]-3-methoxycarbonyl-2,3,4>tetrahyd 
1.03 g (2.1 mmol.) of the compound obtained above was dissolved in 15 ml of dry tetrahydrofuran, to which 
was added 0.25 g (6.5 mmol.) of lithium aluminum hydride. The reaction mixture was refluxed for 3 hours 
and there was added water, followed by filtration. The filtrate was dried over anhydrous sodium sulfate, then 

5 the solvent was distilled off. The residue was dissolved in tetrahydrofuran, to which was added 5.6 ml of 
1N-HCI, and the mixture was stirred for 14.5 hours at room temperature. The reaction mixture was made 
basic with a dilute aqueous solution of sodium hydroxide, followed by extraction with dichloromethane. The 
extract solution was dried over anhydrous sodium sulfate, then the solvent was distilled off. The residue was 
dissolved in methanol and the solution was treated with hydrogen chloride to give a dihydrochloride, which 

w was then recrystallized from ethanol - ethyl acetate to give 0.65 g (67%) of colorless needles, m.p. 190- 
193-C. 





Elemental Analysis for C26H 3 4N 2 0»2HCI-H20: 


75 


Calcd. 


C, 64.86; 


H, 7.95; 


N, 5.82 




Found 


C, 64.78; 


H, 7.90; 


N, 5.78 



Example 24 

20 

2,3-Dihydro-6-[1 -oxo-3-(piperidin-4-yl)propyl]-1 H-indole 

a o 



30 

(1) To a mixture of 25 g of 2,3-dihydro-1-trifluoroacetyl-indole, 25 g of 3-(1 -acetylpiperidin-4-indole)- 
propionic acid chloride and 120 ml of carbon disulfide was added 56 g of anhydrous aluminum chloride 
at room temperatures, then the mixture was refluxed for 30 hours. The reaction mixture was treated in a 
manner like that of Reference Example 1-(3) to give 9.0 g of a mixture of 6-[3-(1-acetylpiperidin-4-yl)-1- 
oxopropyl]-2,3-dihydro-1 -trif luoroacetyl-1 H-indole and 5-[3-(1 -acetylpiperidin-4-yl)-1 -oxopropyl]-2,3- 
dihydro-1-trifluoroacetyl-1 H-indole as a pale yellow oily product. 

(2) The oily product obtained in (1) was subjected to a reaction like that of Example 1 to give 2,3- 
dihydro-6-1-oxo-3-(piperidin-4-yl)propyl]-1 H-indole dihydrochloride. A mixture of this dihydrochloride and 
2,3-dihydro-5-1-oxo-3-(piperidin-4-yl)propyl]-1 H-indole dihydrochloride was subjected to recrystallization 
twice from methanol - ethyl acetate to give 2.5 g of dihydrochloride of the above-titled compound as 
colorless powder, m.p. 146-1 48 *C. The powdery compound thus obtained was dissolved in water, whose 
pH was adjusted to about 10 with a 10% sodium hydroxide solution, which was subjected to extraction 
with dichloromethane. The extract solution was dried over anhydrous sodium sulfate, and the solvent was 

45 distilled off under reduced pressure to give 1.8 g of the above-titled compound as a pale yellow oily 
product. 



Elemental Analysis, for C1&H22N2O: 


Calcd. 
Found 


C, 74.38; 
C, 74.32; 


H, 8.58; 
H, 8.66; 


N, 10.84 
N, 10.74 



55 



77 



EP 0 487 071 B1 

Example 25 

2,3-Dihydro-6-[1 -oxo-3-[1 -(phenylmethy l)piperidin-4-yl]propyl]-1 H-jndole fumarate 




Using 0.5 g of the compound obtained in Example 24, the procedure of Example 13 was followed to 
give 0.55 g of the title compound as colorless crystals, m.p. 157-158 *C. 



Elemental Analysis for C23H 2 8N 2 O.C4H404: 


Calcd. 
Found 


C, 69.81; 
C, 69.65; 


H, 6.94; 
H, 6.87; 


N, 6.03 
N, 5.76 



Example 26 

9-[1 -Oxo-3-(piperidin-4-yl)propyl]-1 ,2,3,4,5,6-hexahydro-l -benzazocine 




Using 1 -ethoxycarbonyl-1 ,2,3,4,5,6-hexahydro-l -benzazocine, the procedure of Reference Example 2- 
(2) was followed to give a residue. The residue was subjected to similar reaction to Example 1 to give the 
title compound as a pale yellow oily product. 



Elemental Analysis, for C19H28N2O: 


Calcd. 
Found 


C, 75.95; 
C, 75.73; 


H, 9.39; 
H, 9.38; 


N, 9.33 
N.9.10 



Example 27 

9-[1 -Oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propyl]-1 ,2 t 3 p 4,5,6-hexahydro-1 -benzazocine fumarate 




Using 9-[1-oxo-3-(piperidin-4-yl)propylH ,2,3,4,5,6-hexahydro-l -benzazocine, the procedure of Example 
13 was followed to give the title compound as colorless crystals. 
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Elemental Analysis, for C^sHaiFsfeO'CttUO*: 


Calcd. 
Found 


C, 71.12; 
C, 70.98; 


H, 7.56; 
H, 7.61; 


N, 5.53 
N, 5.42 



Example 28 

1 -Acetyl-8-[1 -oxo-3-[1 -(phenylmethylJplperidin^-yllpropyll^.S^.S-tetrahydro-l H-1 -benzazeplne 




Ac O 



Using 0.3 g of 8-[1-oxo-3-[1-(phenylmethyl)piperidln-4-yl]propyl]-2,3,4,5-tetrahydro-1 H-1 -benzazeplne, 
which is a free base of the compound obtained in Example 19 compound No. 16, the procedure of Example 
16 was followed to give 0.21 g of the title compound as a colorless powder, m.p. 115-1 16 °C. 



Elemental Analysis, for C27H34N2O2 


Calcd. 
Found 


C, 77.48; 
C, 77.21; 


H, 8.19; 
H.7.98; 


N, 6.69 
N, 6.56 



Example 29 

3,4-Dihydro-6-[1-oxo-3-(piperidin-4-yl)propyl]-2H-1-benzothiopyran hydrochloride 




Using 2.5 g of the compound obtained in Reference Example 12, the procedure of Example 1 was 
followed to give 2.4g of the title compound as a colorless powder, m.p. 196-1 99 *C. 



Elemental analysis, for (^KfegNOS-HCI: 


Calcd. 
Found 


C, 62.65; 
C, 62.61; 


H, 7.42; 
H, 7.33; 


N, 4.30 
N. 4.27 
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Example 30 

3,4-Dihydro-6-[1 -oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propyl]-2H-1 -benzothiopyran hydrochloride 



5 




-nci 



Using 0.83g of the compound obtained in Example 29, the procedure of Example 2 was followed to 
give 1.0g of the title compound as a colorless powder, m.p. 186-1 88 °C. 



75 


Elemental analysis, for C^hfeaNOS^HCI: 




Calcd. 


C, 69.29; 


H, 7.27; 


N, 3.37 




Found 


C, 69.31; 


H, 7.22; 


N, 3.27 



20 

Example 31 



8-[1-Oxo-3-(piperidin-4-yl)propyl]-2,3,4,5-tetrahydro-1H-2-benza2epine dihydrochloride (A) and 7-[1-oxo-3- 
(piperidine-4-yl)propyl]-2,3,4,5-tetrahydro-1 H-2-benzazepine dihydrochloride (B) 



30 



35 



■2KC1 



• 2KC1 



(A) 



(3) 



40 



45 



Using 5.0 g of 2-acetyl-2,3,4,5-tetrahydro-1H-2-benzazepine, the procedure of Reference Example 1 
was followed to give 4.7 9 of a viscous oil. 

Using 4.5 g of the oil, the procedure of Example 1 was followed to give 3.3 g of a pale yellow solid. The 
solid was recrystallized from methanol to give the title compound (A) as colorless powder, m.p.>300°C. 



Elemental analysis, for Ci 8 H 2 sN 2 02HCI: 


Calcd. 
Found 


C, 60.17; 
C, 59.95; 


H, 7.85; 
H, 7.98; 


N, 7.80. 
N, 7.77. 



50 



Example 32 

8-[1-Cb(0-3-[1-(phenylmethyl)piperidin-4-yl]propyl]-2-(phenylmethyl)-2,3,4 t 5-tetrahydro-1^ 

dihydrochloride (A) and 8-[1 -oxo-3-[1 -(phenylmethyOpiperidin^-yllpropyll^.S^.S-tetrahydro-l H-2-ben- 

zazepine dihydrochloride (B) 



55 
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(A) (3) 



Using 1.5 g of 8-[1-oxo-3-(piperidin-4-yl)propyl]-2,3,4 t 5-tetrahydro-1H-2-benzazepine Dihydrochloride 
10 obtained in Example 31 , the procedure of Example 2 was followed to give 0.5 g of the title compound (A) as 
an amorphous powder and 0.1 g of the title compound (B) as an amorphous powder. 

8-[1-Oxo-3-(1-(phenylmethyl)piperidin-4-yl)propyl]-2-(phenylmethyl)-2,3,4 l 5-tetrahydro-1 H-2-benzazepine 
dihydrochloride (A) 

75 





Elemental analysis, for C 3 2H 38 N 2 0-2HCI: 




Calcd. 


C, 71.23; 


H, 7.47; 


N, 5.19. 


20 


Found 


C, 66.72; 


H, 7.69; 


N, 6.01. 



8-[1 -Oxo-3-(1 -(phenylmethyl)piperidin-4-yl)propyl]-2,3,4,5-tetrahydro-1 H-2-benzazepine dihydrochloride (B) 

25 



Elemental analysis, for C2sH 32 N 2 0«2HCI: 


Calcd. 
Found 


C, 66.81; 
C, 66.72; 


H, 7.62; 
H, 7.69; 


N, 6.23. 
N, 6.01. 



Example 33 

35 8-Chloro-5-[1 -oxo-3-[1 -(phenylmethyl)piperidin-4-yl)propyl]-1 ,2,3,4-tetrahydroisoquinoline Dihydrochloride 



CL 



40 




45 

To a solution of 5.99 g (13.22 mmol) of the compound obtained in Reference Example 14 in 198 ml of 
methanol was added 99 ml of 1N aqueous NaOH. THe mixture was stirred at 60 *C far 5 hours. After 
removal of methanol under reduced pressure, the aqueos residue was extracted with dichloromethane. The 

50 extracts were dried over anhydrous sodium sulfate and the solvent was distilled off. The residue was 
purified by means of a silica gel column chromatography (eluent; ethyl acetate imethanol = 7:3(v/v)) to give 
2.59 g of 5-[3-(1-benzoylpiperidin-4-yl)-1-oxopropyl]-8-chloro-1 ,2,3,4-tetrahydroisoquinoline. 

To a solution of 1.23 g (3.0 mmol) of the compound obtained above in 10 ml of methanol was added 
0.75 ml of 4N methanolic HCI at 5 • C and the solvent was distilled off. To the residual oil was added 60 ml 

55 of toluene, 8.24 ml of ethylene glycol, and 57 mg of p-toluenesulfonic acid monohydrate. The mixture was 
refluxed for 2 hours. To the, reaction mixture was added a saturated aqueous solution of NaHC03, which 
was subjected to extraction with dichloromethane. The extracts were dried over anhydrous sodium sulfate, 
then the solvent removed under reduced pressure. The residue was purified by means of a silica gel 
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column chromatography (eluent; ethyl acetate: methanol = 7:3(v/v) to give 1.31 g of 5-[2-[2-(1-benzoyl- 
piperidin-4-yl)ethyl]-1,3-dloxoran-2-yl]-8-chloro-1,2,3,4-tetrahydroisoqulnoline. 

Under nitrogen atmosphere, to a solution of 455 mg (1.0 mg) of the compound obtained above in 10 ml 
of dry tetrahydrofuran was added 127ul of chloro trimethylsilane at 5 • C and the mixture was stirred at room 

5 temperature for 1 hour. Then to the reaction mixture was added 190 mg of lithium aluminum hydride and 
the mixture was refluxed for 2.5 hours. Water was added to mixture and the resulting precipitate was 
removed by filtration. The filtrate was dried over anhydrous sodium sulfate, and the solvent was removed 
under seduced pressure. A mixture of the residue and 5 ml of 1N aqueous HCI in 5 ml of tetrahydrofuran 
was heated at 60 W C for 3 hours. The reaction mixture was made basic with a dilute aqueous NaOH, 

io followed by extraction with dichloromethane. The extract was dried over anhydrous sodium sulfate, then the 
solvent was removed under reduced pressure to give 200 mg of a colorless oil, which was treated with 4N- 
methanolic HCI (2 equivalent) to give 205 mg of the title compound as an amorphous powder. 



Elemental analysis, for C 2 4H 2 9CIN 2 0«2HCI: 


Calcd. 
Found 


C.61.35; 
C61.42; 


H.6.65; 
H.6.69; 


N,5.96. 
N.5.91. 



Formulation Example 1 



(1) 


1 9 


6-[3-[1 -(Phenylmethyl)piperidin-4-yl]-1 -oxopropyl]-1 ,2,3,4-tetrahydroquinoline 




bihydrochloride (the compound obtained in Example 2) 




(2) Lactose 


197 g 


(3) Corn starch 


50 g 


(4) Magnesium stearate 


2g 



(1), (2) and 20 g of corn starch were blended and the mixture was granulated with a paste prepared 
from 15 g of corn starch and 25 ml of water. To this granular product were added 15 g of corn starch and 
(4) and the resulting composition was compression-molded to provide 2000 tables each measuring 3 mm in 
diameter and containing 0.5 mg of (1). 

Formulation Example 2 



40 


(1) 

6-[3-[1 -(Phenylmethyl)piperidin-4-yl]-1 -oxopropyl]-1 ,2,3,4-tetrahydroquinoline 
dihydrochloride (the compound obtained in Example 2) 


2g 




(2) Lactose 


196 g 




(3) Corn starch 


50 g 


45 


(4) Magnesium stearate 


2g 



(1), (2) and 20 g of corn starch were blended and the mixture was granulated with a paste prepared 
from 15 g of corn starch and 25 ml of water. To this granular product were added 15 g of corn starch and 
(4) and the resulting composition was compression-molded to provide 2000 tablets each measuring 5 mm 
in diameter and containing 1 mg of (1). 



55 



82 



EP 0 487 071 B1 



Formulation Example 3 



(1 ) 8-[1 -Oxo-3-[1 -(Phenylmethy l)piperidin-4-yl]propyl]-2,3 t 4,5-tetrahyclro-1 H-1 -benzazepine 
fumarate (the compound obtained in Example 19 compound No. 16) 

(2) Lactose 

(3) Corn starch 

(4) Magnesium stearate 




10 



15 



(1), (2) and 20 g of corn starch were blended and the mixture was granulated with a paste prepared from 15 
g of corn starch and 25 ml of water. To this granular product were added 15 g of corn starch and (4) and 
the resulting composition was compression-molded to provide 1000 tablets each measuring 3 mm in 
diameter and containing 1.0 mg of (1). 

Formulation Example 4 



20 



(1) /-[l-Oxo-S-Il^phenylmethyOpiperidin^-ylJpropyll^.S^.S-tetrahydro-IH-S-benzazepine 
dihydrochloride (the compound obtained in Example 22) 

(2) Lactose 

(3) Corn starch 

(4) Magnesium stearate 




25 



30 



35 



40 



45 



50 



(1), (2) and 20 g of corn starch were blended and the mixture was granulated with a paste prepared 
from 15 g of corn starch and 25 ml of water. To this granular product were added 15 g of corn starch and 
(4) and the resulting composition was compression-molded to provide 2000 tablets each measuring 5 mm 
in diameter and containing 1 mg of (1). 

Formulation Example 5 

8-[1 -Oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propyl]-2,3,4,5-tetrahydro-1 H-1 -benzazepine fumarate (the com- 
pound obtained in Example 19, compound No. 16) (2 g) and 1.25g of mannitol were dissolved in 500 mt of 
distilled water, pH was adjusted to 5.6 to 7 with 0.1 N NaOH and the total amount of the solution was made 
up to 1000 mt. The solution thus obtained was sterilized by filtration through a filter of 0.2um. The resulting 
solution was distributed to provide 1000 of 1ml -ampoules. 

Experimental Example 

The cholinesterase inhibitory activity of the compound of the present invention was assayed with 
(acetyl-[3H])-acetylcholine. Thus, using the Si fraction of a homogenate of male Wistar rat cerebral cortex 
as the cholinesterase source, (acetyl-[3H])-acetylcholine and the compound of the invention were added as 
the substrate and the test substance, respectively, and the mixture was incubated for 30 minutes. After the 
reaction was terminated, a toluene-based scintillant was added and, after shaking, the reaction product [3H]- 
acetic acid which was transferred to the toluene layer was determined with a scintillation counter to estimate 
the cholinesterase activity. 

The cholinesterase inhibitory activity of the test compound was expressed in 50% inhibitory concentration 
(IC50). The cholinesterase inhibitory activity of physostigmine was also determined by the same procedure. 
The results are shown in Table 1 . 
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[Table 1] 



Compound Acetylcholinesterase inhibitory 

(Example No.) activity IC 50 (|iM) 





0 ou 

UtUli 


"1 


0 12 


A 
*t 




D —A 


n a^a 


£ U 

o— o 


a o^a 


Q & 

o-A 


U • U A** 




a a tc 
u . u JO 


i A 
10 


a i c 
u • id 


13 


a a o a 
U • o^u 


1 A 

14 


a a i a 


15 


A ACQ 


lo 


A A 1 A 
0 . 014 


19-4 


0.07b 


1 Q C 

13 — 0 


A nco 


i y— / 


A AQ A 
U • 000 


19-8 


0.016 


19-9 


0.064 


19-11 


0.011 


19-12 


0.022 


19-13 


0.029 


19-14 


0.047 


19-15 


0.028 


19-16 


0.102 


19-17 


0.081 


19-20 


0.125 


19-21 


0.145 


21 


0.028 


22 


0.0076 


23 


0.0065 


25 


0.113 


27 


0.127 


Physostigmine 


0.22 



The above results indicate that the compound of the present invention has excellent cholinesterase 
inhibitory activity. 

The compound of the present invention has effects on the central nervous system of mammalian 
animals and exhibits potent cholinesterase inhibitory activity. Therefore, the compound can be used for the 
prevention and treatment of senile dementia, Alzheimer's disease, Huntington's chorea and other diseases 
related to brain dysfunction and is, therefore, of value as a medicament. 
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Claims 

Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, GR, IT, LI, LU, NL, SE 

1. A condensed heterocyclic compound of the formula (I): 



wherein X is an oxygen atom, a sulfur atom or R'-N< 

wherein R 1 is ® a hydrogen atom, © a straight-chain or branched Ci-n alkyl, C2-4 alkenyl or 
C2-4 alkynyl group which may be substituted by 1 to 5 substituents selected from the group consisting 
of a halogen, nitro, cyano, hydroxy, C1-4 alkoxy, C1-4 alkylthio, amino, mono- or di-Ci-4 alkyl- 
substituted amino, cyclic amino, C1-4 alkylcarbonylamino, C1-4 alkylsulfonylamino, C1-4 alkoxycar- 
bonyl, C1-6 alkylcarbonyl, carbamoyl, mono- or di-Ci-4 alkyl-substituted carbamoyl and C1-6 alkylsul- 
fonyl, © a C3-7 monocyclic cycloalkyl group which may be substituted by 1 to 5 substituents selected 
from the group consisting of a halogen, nitro, cyano, hydroxy, C1-4 alkoxy, C1-4 alkylthio, amino, 
mono-or di-Ci-4 alkyl-substituted amino, cyclic amino, C1-4 alkylcarbonylamino, C1-4 alkylsul- 
fonylamino, C1-4 alkoxycarbonyl, C1-6 alkylcarbonyl, carbamoyl, mono- or di-Ci-4 alkyl-substituted 
carbamoyl and C1-6 alkylsulfonyl, @ a Cs-u bridged cyclic saturated hydrocarbon group which may 
be substituted by 1 to 5 substituents selected from the group consisting of a halogen, nitro, cyano, 
hydroxy, C1 -4 alkoxy, C1 -4 alkylthio, amino, mono- or di-Ci -4 alkyl-substituted amino, cyclic amino, 
C1-4 alkylcarbonylamino, C1-4 alkylsulfonylamino, C1-4 alkoxycarbonyl, C1-6 alkylcarbonyl, car- 
bamoyl, mono- or di-Ci -4 alkyl-substituted carbamoyl and C1 -6 alkylsulfonyl, © a phenyl or naphthyl 
group which may be substituted by 1 to 3 substituents selected from the group consisting of a C1 -4 
alkyl, halogen, nitro, cyano, hydroxy, C1-4 alkoxy, C1-4 alkylthio, amino, mono- or di-Ci-4 alkyl- 
substituted amino, cyclic amino, C1 -4 alkylcarbonylamino, aminocarbonyloxy, mono- or di-Ci -4 alkyl- 
substituted aminocarbonyloxy, C1-4 alkylsulfonylamino, C1-4 alkoxycarbonyl, hydroxycarbonyl, C1-6 
alkylcarbonyl, C3-6 cycloalkylcarbonyl, carbamoyl, mono- or di-Ci-4 alkyl-substituted carbamoyl, C1-6 
alkylsulfonyl, C3-6 cycloalkylsulfonyl and a phenyl, naphthyl, phenoxy, benzoyl, phenoxycarbonyl, 
phenyl-Ci -4 alkylcarbamoyl, phenylcarbamoyl, phenyl-Ci -4 alkylcarbonylamino, benzoylamino, phenyl- 
C1-4 alkylsulfonyl, phenylsuifonyl, phenyl-Ci-4 alkylsulfinyl, phenyl-Ci-4 alkylsulfonylamino or phenyl- 
sulfonylamino which may be substituted by 1 to 4 substituents selected from the group consisting of a 
C1-4 alkyl, C1-4 alkoxy, halogen, hydroxy, benzyloxy, amino, mono- or di-Ci-4 alkyl-substituted amino, 
nitro and C1-4 alkylcarbonyl, ® a C7-18 aralkyl, Cs-18 arylalkenyl, Cs-is arylalkynyl or Cs-7 
cycloalkyl-Ci -6 alkyl group which may be substituted by 1 to 5 substituents selected from the group 
consisting of a C1 -4 alkyl, halogen, nitro, cyano, hydroxy, C1 -4 alkoxy, C1 -4 alkylthio, amino, mono- or 
di-Ci-4 alkyl-substituted amino, cyclic amino, C1-4 alkylcarbonylamino, aminocarbonyloxy, mono- or 
di-Ci -4 alkyl-substituted aminocarbonyloxy, C1 -4 alkylsulfonylamino, C1 -4 alkoxycarbonyl hydroxycar- 
bonyl, C1-6 alkylcarbonyl, C3-6 cycloalkylcarbonyl, carbamoyl, mono- or di-Ci-4 alkyl-substituted 
carbamoyl, C1-6 alkylsulfonyl, C3-6 cycloalkylsulfonyl and a phenyl, naphthyl, phenoxy, benzoyl, 
phenoxycarbonyl, phenyl-Ci -4 alkylcarbamoyl, phenylcarbamoyl, phenyl-Ci -4 alkylcarbonylamino, be- 
nzoylamino, phenyl-Ci-4 alkylsulfonyl, phenylsuifonyl, phenyl-Ci-4 alkylsulfinyl, phenyi-Ci-4 alkylsul- 
fonylamino or phenylsulfonylamino which may be substituted by 1 to 4 substituents selected from the 
group consisting of a C1-4 alkyl, C1-4 alkoxy, halogen, hydroxy, benzyloxy, amino, mono- or di-Ci-4 
alkyl-substituted amino, nitro and C1-6 alkylcarbonyl, (7) a C2-8 alkylcarbonyl or phenylcarbonyl group 
which may be substituted by 1 to 3 substituents selected from the group consisting of a halogen, 
amino, C1-6 alkyl- or C3-& cycloalkyl-substituted primary or secondary amino and C1-4 alkoxy, ® a 
Ci -7 alkylsulfonyl or phenylsuifonyl group which may be substituted by 1 to 3 substituents selected 
from the group consisting of a halogen, amino, C1-6 alkyl- or C3-6 cycloalkyl-substituted primary or 
secondary amino and C1 -4 alkoxy, @ a C1 -7 alkylphosphonyl or phenylphosphonyl group which may 
be substituted by 1 to 3 substituents selected from the group consisting of a halogen, amino, C1-6 
alkyl- or Cs-g cycloalkyl-substituted primary or secondary amino and C1-4 alkoxy, or © a C2-8 
alkyloxycarbonyl or C 7 -s aralkyloxy-carbonyl group which may be substituted by 1 to 3 substituents 
selected from the group consisting of a halogen, amino, C1-6 alkyl- or C2-6 cycloalkyl-substituted 




0 
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primary or secondary amino and C1-4 alkoxy, R 2 is (D a hydrogen atom, @ a straight-chain or 
branched C1-11 alkyl, C2-4 alkenyl or C2-4 alkynyl group which may be substituted by 1 to 5 
substituents selected from the group consisting of a halogen, nitro, cyano, hydroxy, C1 -4 alkoxy, Ci -4 
alkylthio, amino, mono-or di-Ci alkyl-substituted amino, cyclic amino, C1 -4 alkylcarbonylamino, C1 -4 

5 alkylsulfonylamino, C1-4 alkoxycarbonyl, Ci-e alkylcarbonyl, carbamoyl, mono- or di-Ci-4 alkyl- 
substituted carbamoyl and Ci-s alkylsulfonyl, © a C3-7 monocyclic cycloalkyl group which may be 
substituted by 1 to 5 substituents selected from the group consisting of a halogen, nitro, cyano, 
hydroxy, C1 -4 alkoxy, C1 -4 alkylthio, amino, mono-or di-Ci -4 alkyl-substituted amino, cyclic amino, 
C1-4 alkylcarbonylamino, C1-4 alkylsulfonylamino, C1-4 alkoxycarbonyl, C1-6 alkylcarbonyl, car- 

10 bamoyl, mono- or di-Ci-4 alkyl-substituted carbamoyl and Ci-g alkylsulfonyl, @ a Cs-14 bridged 
cyclic saturated hydrocarbon group which may be substituted by 1 to 5 substituents selected from the 
group consisting of a halogen, nitro, cyano, hydroxy, Ci -4 alkoxy, C1 -4 alkylthio, amino, mono- or di- 
Ci -4 alkyl-substituted amino, cyclic amino, C1-4 alkylcarbonylamino, C1-4 alkylsulfonylamino, C1-4 
alkoxycarbonyl, C1-6 alkylcarbonyl, carbamoyl, mono- or di-Ci-4 alkyl-substituted carbamoyl and C1-6 

75 alkylsulfonyl. © a phenyl or naphthyl group which may be substituted by 1 to 3 substituents selected 
from the group consisting of a Ci -4 alkyl, halogen, nitro, cyano, hydroxy, Ci -4 alkoxy, Ci -4 alkylthio, 
amino, mono- or di-Ci-4 alkyl-substituted amino, cyclic amino, C1-4 alkylcarbonylamino aminocar- 
bonyloxy, mono- or di-Ci -4 alkyl-substituted aminocarbonyloxy, Ci -4 alkylsulfonylamino, Ci -4 alkox- 
ycarbonyl, hydroxycarbonyl, C1-6 alkylcarbonyl, C3-6 cycloalkylcarbonyl, carbamoyl, mono- or di-Ci-4 

20 alkyl-substituted carbamoyl, Ci- 6 alkylsulfonyl, C3-6 cycloalkylsulfonyl and a phenyl, naphthyl, 
phenoxy, benzoyl, phenoxycarbonyl, phenyl-Ci-4 alkylcarbamoyl, phenylcarbamoyl, phenyl-Ci-4 alkyl- 
carbonylamino, benzoylamino, phenyl-Ci-4 alkylsulfonyl, phenylsulfonyl, phenyl-Ci-4 alkylsulfinyl, phe- 
ny|-Ci -4 alkylsulfonylamino or phenylsulfonylamino which may be substituted by 1 to a 4 substituents 
selected from the group consisting of C1-4 alkyl, C1-4 alkoxy, halogen, hydroxy, benzyloxy, amino, 

25 mono- or di-Ci-4 alkyl-substituted amino, nitro and Ci- 6 alkylcarbonyl, or © a C7-18 aralkyl, Cs-is 
arylalkenyl, Ca-i 8 arylalkynyl or C3-7 cycloalkyl-Ci - 6 alkyl group which may be substituted by 1 to 5 
substituents selected from the group consisting of a C1-4 alkyl, halogen, nitro, cyano, hydroxy, C1-4 
alkoxy, Ci -4 alkylthio, amino, mono- or di-Ci -4 alkyl-substituted amino, cyclic amino, Ci -4 alkylcar- 
bonylamino, aminocarbonyloxy, mono- or di-Ci-4 alkyl-substituted aminocarbonyloxy, C1-4 alkylsul- 

30 fonylamino, C1-4 alkoxycarbonyl, hydroxycarbonyl, C1-6 alkylcarbonyl, C 3 -e cycloalkylcarbonyl, car- 
bamoyl, mono- or di-Ci-4 alkyl-substituted carbamoyl, C1-6 alkylsulfonyl, C3-6 cycloalkylsulfonyl and 
a phenyl, naphthyl, phenoxy, benzoyl, phenoxycarbonyl, phenyl-Ci-4 alkylcarbamoyl, phenylcar- 
bamoyl, phenyl-Ci-4 alkylcarbonylamino, benzoylamino, phenyl-Ci-4 alkylsulfonyl, phenylsulfonyl, 
phenyl-Ci-4 alkylsulfinyl, phenyl-Ci-4 alkylsulfonylamino or phenylsulfonylamino which may be substi- 

35 tuted by 1 to 4 substituents selected from the group consisting of C1-4 alkyl, C1-4 alkoxy, halogen, 
hydroxy, benzyloxy, amino, mono-or di-Ci -4 alkyl-substituted amino, nitro and Ci -6 alkylcarbonyl; and 
ring A is a benzene ring which may be substituted by 1 to 3 substituents selected from the group 
consisting of a C1-4 alkyl, halogen, nitro, cyano, hydroxy, C1-4 alkoxy, C1-4 alkylthio, amino, mono- or 
di-Ci -4 alkyl-substituted amino, cyclic amino, Ci -4 alkylcarbonylamino, aminocarbonyloxy, mono- or 

40 di-Ci -4 alkyl-substituted aminocarbonyloxy, Ci -4 alkylsulfonylamino, Ci -4 alkoxycarbonyl, hydroxycar- 
bonyl, Ci-g alkylcarbonyl, C3-6 cycloalkylcarbonyl, carbamoyl, mono- or di-Ci-4 alkyl-substituted 
carbamoyl, Ci-s alkylsulfonyl, C3-6 cycloalkylsulfonyl and a phenyl, naphthyl, phenoxy, benzoyl, 
phenoxycarbonyl, phenyl-Ci-4 alkylcarbamoyl, phenylcarbamoyl, phenyl-Ci-4 alkylcarbonylamino, be- 
nzoylamino, phenyl-Ci-4 alkylsulfonyl, phenylsulfonyl, phenyl-Ci-4 alkylsulfinyl, phenyl-Ci-4 alkylsul- 

45 fonylamino or phenylsulfonylamino which bay be substituted by 1 to 4 substituents selected from the 
group consisting of a C1-4 alkyl, C1-4 alkoxy, halogen, hydroxy, benzyloxy, amino, mono- or di-Ci-4 
alkyl-substituted amino, nitro and Ci -6 alkylcarbonyl; 

k is a whole number of 0 to 3; m is a whole number of 1 to 8; and n is a whole number of 1 to 6, or a 
salt thereof. 

50 

2. A compound as claimed in claim 1, wherein X is R 1 -N< wherein R 1 is as defined in claim 1. 

3. A compound as claimed in claim 2, wherein k is 0 and m is 2 to 7. 

55 4. A compound as claimed in claim 1 , wherein R 1 is a hydrogen atom. 

5. A compound as claimed in claim 1, wherein R 1 is a hydrocarbon group which may be substituted as 
defined in claim 1 . 
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6. A compound as claimed in claim 1, wherein R 1 is an acyl group which may be substituted as defined in 
claim 1. 

7. A compound as claimed in claim 1 , wherein R 2 is a hydrocarbon group which may be substituted as 
5 defined in claim 1 . 

8. A compound as claimed in claim 1 , wherein k is 0 to 2 and m is 1 to 5. 

9. A compound as claimed in claim 1, wherein k is 0 and m is 2 to 5. 

10 

10. A compound as claimed in claim 1, wherein X is an oxygen atom or R 1 -N< wherein R 1 is as defined in 
claim 1; k is 0 to 2; m is 2 to 5; n is 1 to 3 and R 2 is a hydrogen atom or a C7-10 aralkyl group which 
may be substituted by a C1-* alkyl, halogen, nitro or C1-4. alkoxy. 

15 11. A compound as claimed in claim 10, wherein R 1 is a hydrogen atom, a straight-chain or branched C1-7 
alkyl group, a C7-10 aralkyl group or a C2-6 alkylcarbonyl group. 

12. A compound an claimed in claim 1, wherein n is 2 and R2 is a benzyl group. 

20 13. A compound as claimed in claim 1, wherein 



25 




35 



14. A compound as claimed in claim 1, wherein 



40 



50 
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15. A compound as claimed in claim 1, wherein. 



(CH:)ra^ 



IS 



■OCT 



16. A compound as claimed in claim 1, wherein 



(CHj)m 




is 



){ 

— N 



(Xr 



17. A compound as claimed in claim 1, wherein 



(CH,)lc 
(CH:)ai 



IS 
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18. A compound as claimed in claim 1, wherein 




( C H : ) Jc 




(CH.Jm 



is 




H 
N 



00 



« r 



CO. 



wherein R 3 is a hydrogen atom or a Ci -3 alkyl group: n is 2 and R 2 is a benzyl group. 

19. A compound as claimed in claim 1 selected from 8-[1-oxo-3-[1-(phenylmethyl)piperidin-4-yl]propyl]- 
2,3,4,5-tetrahydro-1 H-1 -benzazepine or a salt thereof: 

3-methyl-7-[1 -oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propyl]-2,3,4 f 5-tetrahydro-1 H-3-benzazepine or 
a salt thereof; 

7-[1 -oxo-S-Il^phenylmethyOpiperidin^-yllpropyll^^^.S-tetrahydro-l H-3-benzazepine or a salt 
thereof; 

9-[1 -oxo-3-[1 -(phenylmethyl)piperidin-4-y IJpropy l]-1 ,2,3,-4,5,6,-hexahydro-l -benzazocine or a salt 
thereof; 

7- [1 -oxo-3-[1 -phenylmethyl)piperidin-4-y IJpropy l]-2,3,4,5-tetrahydro-1 H-1 -benzazepine or a salt 
thereof; 

8- [1 -oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propyl]-2,3,4,5-tetrahydro-1 H-1 -benzazepine f umarate; 
3-methyl-7-[1-oxo-3-[1-(phenylmethyl)piperidin-4-yl]propyl]-2,3,4,5-tetrahydro-1H-3-benzazepine 

dihydrochloride; 

7-[1 -oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propy 11-2,3,4,5-tetrahydro-l H-3-benzazepine fumarate; 

9- [1 -oxo-3-[1 -(phenylmethy l)piperidin-4-y IJpropy l]-1 ,2,3,4,5,6-hexahydro-l -benzazocine fumarate; 
7-[1-oxo-3-[1-phenylmethyl)piperidin-4-yl]propyl]-2,3 f 4,5-tetrahydro-1H-1-benzazepine fumarate. 

20. A process for producing a condensed heterocyclic compound of the formula (I): 



wherein X is an oxygen atom, a sulfur atom or R^N< wherein R 1 is a hydrogen atom a hydrocarbon 
group which may be substituted or an acyl group which may be substituted: R 2 is a hydrogen atom or 
a hydrocarbon group which may be substituted: ring A is a benzene ring which may be substituted; k is 
a whole number of 0 to 3: m is a whole number of 1 to 8: and n is a whole number of 1 to 6 or a salt 
thereof, which comprises reacting a compound of the formula (III): 




(i) 
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CUD 



wherein each symbol is as defined above, or a salt thereof, with a compound of the formula (II): 



10 



0 



75 



wherein Y is a halogen: Z is an ami no-protecting group: n is as defined above, or a salt thereof and 
removing the protective group, followed, if necessary, by 

i) reacting the product compound wherein Z is a hydrogen atom with a compound of the formula R 2 - 

Y' wherein R 2 ' is a hydrocarbon group which may be substituted: and Y is a leaving group or 
20 ii) reacting the product compound wherein X is H-N< with a compound of the formula R 1 -Y' wherein 

R r is a hydrocarbon group which may be substituted or an acyl group which may be substituted: 

and Y' is as defined above. 

21. A cholinesterase inhibitor which contains a condensed heterocyclic compound of the formula (I) as 
25 claimed in claim 1 or a salt thereof. 

22. A pharmaceutical composition for an agent for senile dementia or and Alzheimer's disease which 
contains an effective cholinesterase inhibiting amount of a compound of the formula (I) as claimed in 
claims t to 19 or a pharmaceutical^ acceptable salt thereof. 

30 

23. Use of a compound of the formula (I): 



35 



CD 



40 wherein X is an oxygen atom, a sulfur atom or R 1 -N< wherein R 1 is a hydrogen atom, a hydrocarbon 
group which may be substituted or an acyl group which may be substituted: R 2 is a hydrogen atom or 
a hydrocarbon group which may be substituted: ring A is a benzene ring which may be substituted: k is 
a whole number of 0 to 3: m is a whole number of 1 to 8; and n is a whole number of 1 to 6, or a salt 
thereof as a component in the preparation of a cholinesterase inhibitor. 

45 

24. A compound as claimed in 

claim 1, wherein K is 0 to 2; m is 2 to 5; n is 1 to 3 and R 2 is a hydrogen atom or a C7-10 aralkyl group 
which may be substituted by a C1 -4 alkyl, halogen, nitro or C1 -4 alkoxy. 

50 25. A compound as claimed in 

claim 24, wherein R 1 is a hydrogen atom, a straight-chain or branched C1-7 alkyl group, a C7-10 
aralkyl group or a C2-8 alkylcarbonyl group. 



55 
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Claims for the following Contracting State : ES 

1. A process for producing a condensed heterocyclic compound of the formula (I) : 



wherein X is an oxygen atom, a sulfur atom or R 1 -N< 

wherein R 1 is ® a hydrogen atom, @ a straight-chain or branched Ci-n alkyl, C2-4 alkenyl or 
C2-4 alkynyl group which may be substituted by 1 to 5 substituents selected from the group consisting 
of a halogen, nitro, cyano, hydroxy, C1-4 alkoxy, C1-4 alkylthio, amino, mono- or di-Ci-4 alkyl- 
substituted amino, cyclic amino, C1-4 alkylcarbonylamino, C1-4 alkylsulfonylamino, C^-^ alkoxycar- 
bonyl, C1 -6 alkylcarbonyl, carbamoyl, mono- or di-Ci -4 alkyl-substituted carbamoyl and C1 -6 alkylsul- 
fonyl, ® a C3-7 monocyclic cycloalkyl group which may be substituted by 1 to 5 substituents selected 
from the group consisting of a halogen, nitro, cyano, hydroxy, C1-4 alkoxy, C1-4 alkylthio, amino, 
mono-or di-Ci-4 alkyl-substituted amino, cyclic amino, C1-4 alkylcarbonylamino, C1-4 alkylsul- 
fonylamino, C1-4 alkoxycarbonyl, Ci-g alkylcarbonyl, carbamoyl, mono- or di-Ci-4 alkyl-substituted 
carbamoyl and C1-6 alkylsulfonyl, @ a Cs-u bridged cyclic saturated hydrocarbon group which may 
be substituted by 1 to 5 substituents selected from the group consisting of a halogen, nitro, cyano, 
hydroxy, C1 -4 alkoxy, C1 -4 alkylthio, amino, mono- or di-Ci -4 alkyl-substituted amino, cyclic amino, 
C1-4 alkylcarbonylamino, C1-4 alkylsulfonylamino, C1-4 alkoxycarbonyl, Ci-g alkylcarbonyl, car- 
bamoyl, mono- or di-Ci-4 alkyl-substituted carbamoyl and C1-6 alkylsulfonyl, ® a phenyl or naphthyl 
group which may be substituted by 1 to 3 substituents selected from the group consisting of a C1 -4 
alkyl, halogen, nitro, cyano, hydroxy, C1-4 alkoxy, C1-4 alkylthio, amino, mono- or di-Ci-4 alkyl- 
substituted amino, cyclic amino, C1 -4 alkylcarbonylamino, aminocarbonyloxy, mono- or di-Ci -4 alkyl- 
substituted aminocarbonyloxy, C1-4 alkylsulfonylamino, C1-4 alkoxycarbonyl, hydroxycarbonyl, C1-6 
alkylcarbonyl, C3-6 cycloalkylcarbonyl, carbamoyl, mono- or di-Ci-4 alkyl-substituted carbamoyl, Ci-g 
alkylsulfonyl, C3-6 cycloalkylsulfonyl and a phenyl, naphthyl, phenoxy, benzoyl, phenoxycarbonyl, 
phenyl-Ci -4 alky (carbamoyl, phenylcarbamoyl, phenyl-Ci -4 alkylcarbonylamino, benzoylamino, phenyl- 
Ci -4 alkylsulfonyl, phenylsulfonyl, phenyl-Ci-4 alkylsulfinyl, phenyl-Ci-4 alkylsulfonylamino or phenyl- 
sulfonylamino which may be substituted by 1 to 4 substituents selected from the group consisting of a 
C1-4 alkyl, C1-4 alkoxy, halogen, hydroxy, benzyloxy, amino, mono- or di-Ci-4 alkyl-substituted amino, 
nitro and C1-4 alkylcarbonyl, © a 67-18 aralkyl, Ca-is arylalkenyl, Cs-is arylalkynyl or C3-7 
cycloalkyl-Ci -6 alkyl group which may be substituted by 1 to 5 substituents selected from the group 
consisting of a C1 -4 alkyl, halogen, nitro, cyano, hydroxy, C1 -4 alkoxy, C1 -4 alkylthio, amino, mono- or 
di-Ci-4 alkyl-substituted amino, cyclic amino, C1-4 alkylcarbonylamino, aminocarbonyloxy, mono- or 
di-Ci -4 alkyl-substituted aminocarbonyloxy, C1 -4 alkylsulfonylamino, C1 -4 alkoxycarbonyl, hydroxycar- 
bony, C1-6 alkylcarbonyl, Cs-6 cycloalkylcarbonyl, carbamoyl, mono- or di-Ci-4 alkyl-substituted 
carbamoyl, Ci-g alkylsulfonyl, C3-G cycloalkylsulfonyl, and a phenyl, naphthyl, phenoxy, benzoyl, 
phenoxycarbonyl, phenyl-Ci-4 alkylcarbamoyl, phenylcarbamoyl, phenyl-Ci-4 alkylcarbonylamino, be- 
nzoylamino, phenyl-Ci -4 alkylsulfonyl, phenylsulfonyl, phenyl-Ci -4 alkylsulfinyl, phenyl-Ci -4 alkylsul- 
fonylamino or phenylsulfonylamino which may be substituted by 1 to 4 substituents selected from the 
group consisting of a C1-4 alkyl, C1-4 alkoxy, halogen, hydroxy, benzyloxy, amino, mono- or di-Ci-4 
alkyl-substituted amino, nitro and Ci-g alkylcarbonyl, (7) a C2-8 alkylcarbonyl or phenylcarbonyl group 
which may be substituted by 1 to 3 substituents selected from the group consisting of a halogen, 
amino, Ci-g alkyl- or C3-6 cycloalkyl-substituted primary or secondary amino and C1-4 alkoxy, ® a 
Ci -7 alkylsulfonyl or phenylsulfonyl group which may be substituted by 1 to 3 substituents selected 
from the group consisting of a halogen, amino, C1-6 alkyl- or C3-6 cycloalkyl-substituted primary or 
secondary amino and C1 -4 alkoxy, ® aCi-7 alkylphosphonyl or phenylphosphonyl group which may 
be substituted by 1 to 3 substituents selected from the group consisting of a halogen, amino, Ci -g 
alkyl- or C3-6 cycloalkyl-substituted primary or secondary amino and C1-4 alkoxy, or © a C2-8 
alkyloxycarbonyl or C7-8 aralkyloxy-carbonyl group which may be substituted by 1 to 3 substituents 
selected from the group consisting of a halogen, amino, C1-6 alkyl- or C2-6 cycloalkyl-substituted 
primary or secondary amino and C1-4 alkoxy: R 2 is ® a hydrogen atom, @ a straight-chain or 
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branched fr-n alkyl, C2-4 alkenyl or C2-4 alkynyl group which may be substituted by 1 to 5 
substituents selected from the group consisting of a halogen, nitro, cyano, hydroxy, O -4 alkoxy, C1 -4 
alkylthio, amino, mono-or di-Ci -4. alkyl-substituted amino, cyclic amino, C1 -4. alkylcarbonylamino, C1 -4 
alkylsulfonylamino, C1-4 alkoxycarbonyl, C1-6 alkylcarbonyl, carbamoyl, mono- or di-Ci-4 alkyl- 
substituted carbamoyl and Ci-s alkylsulfonyl, © a C3-7 monocyclic cycloalkyl group which may be 
substituted by 1 to 5 substituents selected from the group consisting of a halogen, nitro, cyano, 
hydroxy, C1-4 alkoxy, C1-4 alkylthio, amino, mono-or di-Ci-4 alkyl-substituted amino, cyclic amino, 
C1-4 alkylcarbonylamino, C1-* alkylsulfonylamino, C1-4 alkoxycarbonyl, Ci-g alkylcarbonyl, car- 
bamoyl, mono- or di-Ci-4 alkyl-substituted carbamoyl and C1-6 alkylsulfonyl, @ a Cb-h bridged 
cyclic saturated hydrocarbon group which may be substituted by 1 to 5 substituents selected from the 
group consisting of a halogen, nitro, cyano, hydroxy, C1 -4 alkoxy, C1 -4 alkylthio, amino, mono- or di- 
Ci -4 alkyl-substituted amino, cyclic amino, C1-4 alkylcarbonylamino, C1-4 alkylsulfonylamino, C1-4 
alkoxycarbonyl, C1 -6 alkylcarbonyl, carbamoyl, mono- or di-Ci -4 alkyl-substituted carbamoyl and C1 -e 
alkylsulfonyl, © a phenyl or naphthyl group which may be substituted by 1 to 3 substituents selected 
from the group consisting of a C1-4 alkyl, halogen, nitro, cyano, hydroxy, Ci-* alkoxy, C1-4 alkylthio, 
amino, mono- or di-Ci-* alkyl-substituted amino, cyclic amino, C1-4 alkylcarbonylamino aminocar- 
bonyloxy, mono- or di-Ci -4 alkyl-substituted aminocarbonyloxy, C1 -4 alkylsulfonylamino, C1 -4 alkox- 
ycarbonyl, hydroxycarbonyl, C1-6 alkylcarbonyl, C3-6 cycloalkylcarbonyl, carbamoyl, mono- or di-Ci-* 
alkyl-substituted carbamoyl, C1-6 alkylsulfonyl, C3-6 cycloalkylsulfonyl and a phenyl, naphthyl, 
phenoxy, benzoyl, phenoxycarbonyl, phenyl-Ci-4 alkylcarbamoyl, phenylcarbamoyl, phenyl-Ci-4 alkyl- 
carbonylamino, benzoylamino, phenyl-Ci-4 alkylsulfonyl, phenylsulfonyl, phenyl-Ci-4 alkylsulfinyl, phe- 
nyl-Ci-4 alkylsulfonylamino or phenylsulfonylamino which may be substituted by 1 to a 4 substituents 
selected from the group consisting of C1-4 alkyl, C1-4 alkoxy, halogen, hydroxy, benzyloxy, amino, 
mono- or di-Ci-4 alkyl-substituted amino, nitro and C1-6 alkylcarbonyl, or ® a C7-18 aralkyl, Cs-is 
arylalkenyl, Cs-ia arylalkynyl or C3-7 cycloalkyl-Ci -e alkyl group which may be substituted by 1 to 5 
substituents selected from the group consisting of a C1-4 alkyl, halogen, nitro, cyano, hydroxy, C1-4 
alkoxy, C1 -4 alkylthio, amino, mono- or di-Ci -4 alkyl-substituted amino, cyclic amino, C1 -4 alkylcar- 
bonylamino, aminocarbonyloxy, mono- or di-Ci-4 alkyl-substituted aminocarbonyloxy, C1-4 alkylsul- 
fonylamino, C1-4 alkoxycarbonyl, hydroxycarbonyl, C1-6 alkylcarbonyl, C3-& cycloalkylcarbonyl, car- 
bamoyl, mono- or di-Ci-* alkyl-substituted carbamoyl, C1-6 alkylsulfonyl, C3-6 cycloalkylsulfonyl and 
a phenyl, naphthyl, phenoxy, benzoyl, phenoxycarbonyl, phenyl-Ci-4 alkylcarbamoyl, phenylcar- 
bamoyl, phenyl-Ci-4 alkylcarbonylamino, benzoylamino, phenyl-Ci-4 alkylsulfonyl, phenylsulfonyl, 
phenyl-Ci -4 alkylsulfinyl, phenyl-Ci alkylsulfonylamino or phenylsulfonylamino which may be substi- 
tuted by 1 to 4 substituents selected from the group consisting of C1 -4 alkyl, C1 -4 alkoxy, halogen, 
hydroxy, benzyloxy, amino, mono-or di-Ci -4 alkyl-substituted amino, nitro and C1 -6 alkylcarbonyl: and 
ring A is a benzene ring which may be substituted by 1 to 3 substituents selected from the group 
consisting of a C1 -4 alkyl, halogen, nitro, cyano, hydroxy, C1 -4 alkoxy, C1 -4 alkylthio, amino, mono- or 
di-Ci-4 alkyl-substituted amino, cyclic amino, C1-4 alkylcarbonylamino, aminocarbonyloxy, mono- or 
di-Ci-4 alkyl-substituted aminocarbonyloxy, C1-4 alkylsulfonylamino, C1-4 alkoxycarbonyl, hydroxycar- 
bonyl, C1-6 alkylcarbonyl, C3-6 cycloalkylcarbonyl, carbamoyl, mono- or di-Ci-4 alkyl-substituted 
carbamoyl, C1-& alkylsulfonyl, C3-6 cycloalkylsulfonyl and a phenyl, naphthyl, phenoxy, benzoyl, 
phenoxycarbonyl, phenyl-Ci -4 alkylcarbamoyl, phenylcarbamoyl, phenyl-Ci -4 alkylcarbonylamino, be- 
nzoylamino, phenyl-Ci-4 alkylsulfonyl, phenylsulfonyl, phenyl-Ci-4 alkylsulfinyl, phenyl-Ci-4 alkylsul- 
fonylamino or phenylsulfonylamino which bay be substituted by 1 to 4 substituents selected from the 
group consisting of a C1 -4 alkyl, C1 -4 alkoxy, halogen, hydroxy, benzyloxy, amino, mono- or di-Ci -4. 
alkyl-substituted amino, nitro and C1 -6 alkylcarbonyl; 

k is a whole number of 0 to 3; m is a whole number of 1 to 8; and n is a whole number of 1 to 6, or a 
salt thereof, which comprises reacting a compound of the formula (III): 



wherein each symbol is as defined above, or a salt thereof, with a compound of the formula (II): 
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(II) 



wherein Y is a halogen; Z is an ami no-protecting group; n is as defined above, or a salt thereof and 
removing the protective group, followed, if necessary, by 

i) reacting the product compound wherein Z is a hydrogen atom with a compound of the formula R 2 '- 
10 Y' wherein R 2 is a hydrocarbon group which may be substituted: and Y' is a leaving group or 

ii) reacting the product compound wherein X is H-N< with a compound of the formula R 1 -Y' wherein 
R r is a hydrocarbon group which may be substituted or an acyl group which may be substituted: 
and Y' is as defined above. 

rs 2. A process as claimed in claim 1 , wherein X is R 1 -N< wherein R 1 is as defined in claim 1 . 

3. A process as claimed in claim 2, wherein k is 0 and m is 2 to 7. 

4. A process as claimed in claim 1 , wherein R 1 is a hydrogen atom. 

20 

5. A process as claimed in claim 1 wherein R 1 is a hydrocarbon group which may be substituted as 
defined in claim 1 . 



6. A process as claimed in claim 1 , wherein R 1 is an acyl group which may be substituted as defined in 
25 claim 1. 



7. A process as claimed in claim 1, wherein R 2 is a hydrocarbon group which may be substituted as 
defined in claim 1 . 

30 8. A process as claimed in claim 1 , wherein k is 0 to 2 and m is 1 to 5. 

9. A process as claimed in claim 1 , wherein k is 0 and m is 2 to 5. 

10. A process as claimed in claim 1, wherein X is an oxygen atom or R 1 -N< wherein R 1 is as defined in 
35 claim 1; k is 0 to 2; m is 2 to 5; n is 1 to 3 and R 2 is a hydrogen atom or a C7-10 aralkyl group which 

may be substituted by a C1 -4 alky I, halogen, nitro or C1 -4 alkoxy. 

11. A process as claimed in claim 12, wherein R 1 is a hydrogen atom, a straight-chain or branched C1-7 
alkyl group, a C7-10 aralkyl group or a C2-6 alkylcarbonyl group. 

40 

12. A process an claimed in claim 1, wherein n is 2 and R2 is a benzyl group. 

13. A process as claimed in claim 1, wherein 



45 



50 



is 



(C tt;)k 
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5 




10 



14. A process as claimed in claim 1, wherein 



75 




N (C'Hs)ra 




50 



55 
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16. A process as claimed in claim 1 , wherein 



5 (CHaks^ 

10 

is 



75 




17. A process as claimed in claim 1, wherein 

25 

y (CH:>'< 

\ 

(CH:)m 

30 

is 




40 

18. A process as claimed in claim 1, wherein 

(CH,)mA/ 

50 

is 
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5 



10 




c r 



75 wherein R 3 is a hydrogen atom or a Ci -3 alkyl group: n is 2 and R 2 is a benzyl group. 

19. A process as claimed in claim 1 wherein the compound prepared is selected from 8-[1-oxo-3-[1- 
(phenylmethylJpiperidin-^yllpropyll^^^.S-tetrahydro-IH-l-benzazepine or a salt thereof; 

3-methyl-7-[1-oxo-3-[1-(phenylmethyl)piperidm^^ or 
20 a salt thereof; 

7- [1 -oxo-3-[1 -(phenylmethyl)piperidin-4-y l]propyl]-2,3,4,5-tetrahydro-1 H-3-benzazepine or a salt 
thereof; 

9-[1 -oxo-3-[1 -(pheny lmethyl)piperidin-4-yl]propyl]-1 ,2,3 f -4,5,6,-hexahydro-1 -benzazocine or a salt 
thereof; 

25 7-[1 -oxo-3-[1 -pheny ImethylJpiperidin^-yllpropyll^.S^.S-tetrahydro-l H-1 -benzazepine or a salt 

thereof; 

8- [1-oxo-3-[1-(phenylmethyl)piperidin-4-yl]propyl]-2,3,4,5-tetrahydro-1 H-1 -benzazepine fumarate; 
3-methyl-7-[1-oxo-3-[1-(phenylmethyl)piperidin-4-yl]propyl]-2,3,4,5-tetrahydro-1H-3-benzazepine 

dihydrochloride; 

30 7-[1 -oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propyl]-2 > 3,4,5-tetrahydro-1 H-3-benzazepine fumarate; 

9- [t-oxo-3-[1 -(pheny lmethyl)piperidin-4-yl]propyl]-1,2,3,4,5,6-hexahydro-1 -benzazocine fumarate; 
7-[1 -oxo-3-[1 -pheny lmethyl)piperidin-4-yl]propyl]-2,3,4,5-tetrahydro-1 H-1 -benzazepine fumarate. 

20. A process for preparing a pharmaceutical composition for an agent for senile dementia or/and 
35 Alzheimer's desease which comprises mixing an effective cholinesterase inhibiting amount of a 

compound of the formula (I) as prepared according to claims 1 to 19 or a pharmaceutical ly acceptable 
salt thereof with a pharmaceutical^ acceptable carrier. 

21. Use of a compound of the formula (I): 

40 




45 

wherein X is an oxygen atom, a sulfur atom or R 1 -N< wherein R 1 is a hydrogen atom, a hydrocarbon 
group which may be substituted or an acyl group which may be substituted; R 2 is a hydrogen atom or 
a hydrocarbon group which may be substituted; ring A is a benzene ring which may be substituted; k is 
50 a whole number of 0 to 3; m is a whole number of 1 to 8; and n is a whole number of 1 to 6, or a salt 
thereof as a component in the preparation of a cholinesterase inhibitor. 

22. A process as claimed in 

claim 1, wherein K is 0 to 2; m is 2 to 5; n is 1 to 3 and R 2 is a hydrogen atom or a C7-10 aralkyl group 
55 which may be substituted by a Ci -4 alkyl, halogen, nitro or C1 alkoxy. 

23. A process as claimed in 

claim 22, wherein R 1 is a hydrogen atom, a straight-chain or branched C1-7 alkyl group, a C7-10 
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aralkyl group or a C2T8 alkylcarbonyl group. 
PatentansprUche 

Patentanspruche fur folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, GR, IT, LI, LU, NL, SE 

1. Kondensierte heterocyclische Verbindung der Formel (I): 




worin X ein Sauerstoffatom, ein Schwefelatom oder R 1 -N< ist, worin R 1 (1) ein Wasserstoffatom, (2) 
eine geradkettige oder verzweigte Ci-n-Alkyl-, C 2 -4-Alkenyl- oder C2-4-Alkinylgruppe, die durch 1 bis 
5 Substituenten substituiert sein kann, die aus der Gruppe ausgewahlt sind, die aus einem Halogen, 
Nitro, Cyano, Hydroxy, Ci-4-Alkoxy, Ci -4-Alkylthio, Amino, mono- oder di-Ci -4-alkylsubstituiertem 
Amino, cyclischem Amino, Ci -4-Alkylcarbonylamino, Ci -4-Alkylsulfonylamino, Ci -4 -Alkoxycarbonyl, 
Ci-& -Alkylcarbonyl, Carbamoyl, mono- oder di-Ci -4-alkylsubstituiertem Carbamoyl und Ci-6-Alkylsul- 
fonyl besteht, (3) eine monocyclische C3-7-Cycloalkylgruppe, die durch 1 bis 5 Substituenten substitu- 
iert sein kann, die aus der Gruppe ausgewahlt sind, die aus einem Halogen, Nitro, Cyano, Hydroxy, 
Ci-4-Alkoxy, Ci -4-Alkylthio, Amino, mono- oder di-Ci -4-alkylsubstituiertem Amino, cyclischem Amino, 
Ci-4-Alkylcarbonylamino, Ci -4-Alkylsulfonylamino, Ci-4-Alkoxycarbonyl, Ci -6 -Alkylcarbonyl, Carba- 
moyl, mono- oder di-Ci -4-alkyl-substituiertem Carbamoyl und Ci-s-Alkylsulfonyl besteht, (4) eine 
verbriickte cyclische gesattigte Cs-u-Kohlenwasserstoffgruppe, die durch 1 bis 5 Substituenten 
substituiert sein kann, die aus der Gruppe ausgewahlt sind, die aus einem Halogen, Nitro, Cyano, 
Hydroxy, Ci-4-Alkoxy, Ci -4-Alkylthio, Amino, mono- oder di-Ci -4-alkylsubstituiertem Amino, cycli- 
schem Amino, Ci -4-Alkylcarbonylamino, Ci-4-Alkylsulfonylamino, Ci -4 -Alkoxycarbonyl, Ci -6 -Alkylcar- 
bonyl, Carbamoyl, mono- oder di-Ci -4-alkylsubstituiertem Carbamoyl und Ci-G-Alkylsulfonyl besteht, 
(5) eine Phenyl- oder Naphthylgruppe, die durch 1 bis 3 Substituenten substituiert sein kann, die aus 
der Gruppe ausgewahlt sind, die aus Ci-4-Alkyl, Halogen, Nitro, Cyano, Hydroxy, Ci-4-Alkoxy, C1-4- 
Alkylthio, Amino, mono- oder di-Ci -4-alkylsubstituiertem Amino, cyclischem Amino, C1-4- Alkylcarbo- 
nylamino, Aminocarbonyloxy, mono- oder di-Ci -4-alkylsubstituiertem Aminocarbonyloxy, Ci -4-Alkylsul- 
fonylamino, C1-4- Alkoxycarbonyl, Hydroxycarbonyl, C1-6 -Alkylcarbonyl, C 3 -6-Cycloalkylcarbonyl, Car- 
bamoyl, mono- oder di-Ci -4-alkylsubstituiertem Carbamoyl, Ci-6-Alkylsulfonyl, C3-6- Cycloalkylsulfo- 
nyl und Phenyl, Naphthyl, Phenoxy, Benzoyl, Phenoxycarbonyl, Phenyl-Ci-4-alkylcarbamoyl, Phenyl- 
carbamoyl, Phenyl-Ci-4-alkylcarbonylamino, Benzoylamino, Phenyl-Ci -4-alkylsulfonyl, Phenylsulfonyl, 
Phenyl-Ci-4-alkylsulfinyl, Phenyl-Ci -4-alkylsulfonylamino oder Phenylsulfonylamino besteht, das durch 
1 bis 4 Substituenten substituiert sein kann, die aus der Gruppe ausgewahlt sind, die aus Ci -4 -Alky I, 
Ci-4-Alkoxy, Halogen, Hydroxy, Benzyloxy, Amino, mono- oder di-Ci -4-alkylsubstituiertem Amino, 
Nitro und Ci -4 -Alkylcarbonyl besteht, (6) eine C7-1 s -Aralkyl-, Cs-is-Arylalkenyl,- Cs-is-Arylalkinyl- 
oder C3-7-Cycloalkyl-Ci-6-alkyIgruppe, die durch 1 bis 5 Substituenten substituiert sein kann, die aus 
der Gruppe ausgewahlt sind, die aus einem Ci-4-Alkyl, Halogen, Nitro, Cyano, Hydroxy, Ci-4-Alkoxy f 
Ci -4-Alkylthio, Amino, mono- oder di-Ci -4-alkylsubstituiertem Amino, cyclischem Amino, Ci -4-Alkyl- 
carbonylamino, Aminocarbonyloxy, mono- oder di-Ci -4-alkylsubstituiertem Aminocarbonyloxy, C1-4- 
Alkylsulfonylamino, Ci -4 -Alkoxycarbonyl, Hydroxycarbonyl, Ci -6 -Alkylcarbonyl, C3-s-Cycloalkylcarbo- 
nyl, Carbamoyl, mono- oder di-Ci -4-alkylsubstituiertem Carbamoyl, Ci-6-Alkylsulfonyl, C3-6-Cycloal- 
kylsulfonyl und Phenyl, Naphthyl, Phenoxy, Benzoyl, Phenoxycarbonyl, Phenyl-Ci -4-alkylcarbamoyl, 
Phenylcarbamoyl, Phenyl-Ci -4-alkylcarbonylamino, Benzoylamino, Phenyl-Ci -4-alkylsulfonyl, Phenyl- 
sulfonyl, Phenyl-Ci-4-alkylsulfinyl, Phenyl-Ci -4-alkylsulfonylamino oder Phenylsulfonylamino, das 
durch 1 bis 4 Substituenten substituiert sein kann, die aus der Gruppe ausgewahlt sind, die aus 
d-4-Alkyl, Ci-4-Alkoxy, Halogen, Hydroxy, Benzyloxy, Amino, mono- Oder di-Ci -4-alkylsubstituiertem 
Amino, Nitro und Ci -6 -Alkylcarbonyl besteht, (7) eine C2 -8 -Alkylcarbonyl- oder Phenylcarbonylgruppe, 
die durch 1 bis 3 Substituenten substituiert sein kann, die aus der Gruppe ausgewahlt sind, die aus 
Halogen, Amino, Ci-6-alkyl- oder C3-6-cycloalkylsubstituiertem primarem oder sekundarem Amino und 
Ci-4-Alkoxy besteht, (8) eine Cw-Alkylsulfonyl- oder Phenylsulfonylgruppe, die durch 1 bis 3 
Substituenten substituiert sein kann, die aus der Gruppe ausgewahlt sind, die aus Halogen, Amino, 
Ci-G-alkyl- oder C 3 -G-cycloalkylsubstituiertem primarem oder sekundarem Amino und C1-4- Alkoxy 
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besteht, (9) eine Cw-Alkylphosphonyl- Oder Phenylphosphonylgruppe, die durch 1 bis 3 Substituenten 
substituiert sein kann, die aus der Gruppe ausgewShlt sind, die aus Halogen, Amino, Ci-e-alkyI- oder 
C 3 -6-cycloalkylsubstituiertem primarem oder sekundarem Amino und CwAlkoxy besteht, oder (10) 
eine C^-s-Alkyloxycarbonyl- oder C7-8-Aralkyloxycarbonylgruppe ist, die durch 1 bis 3 Substituenten 
substituiert sein, die aus der Gruppe ausgewahlt sind, die aus einem Halogen, Amino, Ci- 6 -alkyl- oder 
C2-6-cycloalkylsubstituiertem primarem oder sekundarem Amino und Ci-4-Alkoxy besteht; R 2 (1) ein 
Wasserstoffatom, (2) eine geradkettige oder verzweigte Ci-n-Alkyl-, C2-4-Alkenyl- oder C2-4-Alkinyl- 
gruppe, die durch 1 bis 5 Substituenten substituiert sein kann, die aus der Gruppe ausgewahlt sind, die 
aus einem Halogen, Nitro, Cyano, Hydroxy, Ci-4-Alkoxy, Ci~4-Alkylthio, Amino, mono- oder di-Ci-4- 
alkylsubstituiertem Amino, cyclischem Amino, Ci -4-Alkylcarbonylamino, Ci -4-Alkylsulfonylamino, 
Ci -4-Alkoxycarbonyl, Ci -6 -Alkylcarbonyl, Carbamoyl, mono- oder di-Ci -4-alkylsubstituiertem Carba- 
moyl und Ci-6-Alkylsulfonyl besteht, (3) eine C3-7-monocyclische Cycloalkylgruppe, die durch 1 bis 5 
Substituenten substituiert sein kann, die aus der Gruppe ausgewahlt sind, die aus einem Halogen, 
Nitro, Cyano, Hydroxy, Ci -4-Alkoxy, Ci -4-Alkylthio, Amino, mono- oder di-Ci -4-alkylsubstituiertem 
Amino, cyclischem Amino, Ci-4-Alkylcarbonylamino, Ci-4-Alkylsulfonylamino, Ci-4-Alkoxycarbonyl, 
Ci-G-Alkylcarbonyl, Carbamoyl, mono- oder di-Ci -4-alkylsubstituiertem Carbamoyl und Ci-&-Alkylsul- 
fonyl besteht, (4) eine verbrUckte cyclische gesMttigte Cg-u-Kohlenwasserstoffgruppe, die durch 1 bis 
5 Substituenten substituiert sein kann, die aus der Gruppe ausgewahlt sind, die aus einem Halogen, 
Nitro, Cyano, Hydroxy, d-*-Alkoxy, Ci -4-Alkylthio, Amino, mono- oder di-Ci-4-alkylsubstituiertem 
Amino, cyclischem Amino, Ci-4-Alkylcarbonylamino, Ci-4-Alkylsulfonylamino, Ci-^-Alkoxycarbonyl, 
Ci-s-Alkylcarbonyl, Carbamoyl, mono- oder di-Ci -4-alkylsubstituiertem Carbamoyl und Ci-&-Alkylsul- 
fonyl besteht, (5) eine Phenyl- oder Naphthylgruppe, die durch 1 bis 3 Substituenten substituiert sein 
kann, die aus der Gruppe ausgewahlt sind, die aus Ci-4-Alkyl, Halogen, Nitro, Cyano, Hydroxy, C1-4- 
Alkoxy, Ci -4-Alkylthio, Amino, mono- oder di-Ci -4-alkylsubstituiertem Amino, cyclischem Amino, C1-4- 
Alkylcarbonylamino, Aminocarbonyloxy, mono- oder di-Ci -4-alkylsubstituiertem Aminocarbonyloxy, 
Ci-4-Alkylsulfonylamino, Ci-4-Alkoxycarbonyl, Hydroxycarbonyl, Ci -6 -Alkylcarbonyl, C3-6-Cycloalkyl- 
carbonyl, Carbamoyl, mono- oder di-Ci -4-alkylsubstituiertem Carbamoyl, Ci -6-Alkylsulfonyl, C3-6- 
Cycloalkylsulfonyl und Phenyl, Naphthyl, Phenoxy, Benzoyl, Phenoxycarbonyl, Phenyl-Ci -4-alkylcarba- 
moyl, Phenylcarbamoyl, Phenyl-Ci -4-alkylcarbonylamino, Benzoylamino, Phenyl-Ci -4-alkylsulfonyl, 
Phenylsulfonyl, Phenyl-Ci -4-alkylsulfinyl, Phenyl-Ci-4-alkylsulfonylamino Oder Phenylsulfonylamino 
besteht, das durch 1 bis 4 Substituenten substituiert sein kann, die aus der Gruppe ausgewahlt sind, 
die aus einem Ci-4-Alkyl, Ci-4-Alkoxy, Halogen, Hydroxy, Benzyloxy, Amino, mono- oder di-Ci-4- 
alkylsubstituiertem Amino, Nitro und C1-6 -Alkylcarbonyl besteht, (6) eine Cz-is-Aralkyl-, Cs-is-Arylal- 
kenyl-, Cs-is-Arylalkinyl- oder C3-7-Cycloalkyl-Ci-s-alkylgruppe ist, die durch 1 bis 5 Substituenten 
substituiert sein kann, die aus der Gruppe ausgewahlt sind, die aus d-4-Alkyl, Halogen, Nitro, Cyano, 
Hydroxy, Ci-4-Alkoxy, Ci -4-Alkylthio, Amino, mono- oder di-Ci -4-alkylsubstituiertem Amino, cycli- 
schem Amino, Ci -4-Alkylcarbonylamino, Aminocarbonyloxy, mono- oder di-Ci -4-alkylsubstituiertem 
Aminocarbonyloxy, Ci -4-Alkylsulfonylamino, Ci -*-Alkoxycarbonyl, Hydroxycarbonyl, Ci -6-Alkylcarbo- 
nyl, C3-6-Cycloalkylcarbonyl, Carbamoyl, mono- oder di-Ci -4-alkylsubstituiertem Carbamoyl, C1-6- 
Alkylsulfonyl, C 3 -6-Cycloalkylsulfonyl und Phenyl, Naphthyl, Phenoxy, Benzoyl, Phenoxycarbonyl, 
Phenyl-Ci-4-alkylcarbamoyl, Phenylcarbamoyl, Phenyl-Ci-4-alkyIcarbonylamino, Benzoylamino, Phe- 
nyl-Ci -4-alkylsulfonyl, Phenylsulfonyl, Phenyl-Ci -4-alkylsulfinyl, Phenyl-Ci-4-alkylsulfonylamino oder 
Phenylsulfonylamino besteht, das durch 1 bis 4 Substituenten substituiert sein kann, die aus der 
Gruppe ausgewahlt sind, die aus Ci-4-Alkyl, Ci-4-Alkoxy, Halogen, Hydroxy, Benzyloxy, Amino, 
mono- oder di-Ci -4-alkylsubstituiertem Amino, Nitro und Ci -6 -Alkylcarbonyl besteht; 
und der Ring A ein Benzolring ist, der durch 1 bis 3 Substituenten substituiert sein kann, ausgewahlt 
aus der Gruppe bestehend aus Ci-4-Alkyl, Halogen, Nitro, Cyano, Hydroxy, Ci-4-Alkoxy, C1-4- 
Alkylthio, Amino, mono- oder di-Ci-4-alkylsubstituiertes Amino, cyclisches Amino, Ci-4-Alkylcarbonyla- 
mino, Aminocarbonyloxy, mono- oder di-Ci-4-alkylsubstituiertes Aminocarbonyloxy, Ci -4-Alkylsulfony- 
lamino, Ci -4-Alkoxycarbonyl, Hydroxycarbonyl, Ci -6 -Alkylcarbonyl, C3-5-Cycloalkylcarbonyi, Carba- 
moyl, mono- oder di-Ci-4-alkylsubstituiertes Carbamoyl, Ci -s-Alkylsulfonyl, C 3 -6-Cycloalkylsulfonyl 
und Phenyl, Naphthyl, Phenoxy, Benzoyl, Phenoxycarbonyl, Phenyl-Ci-4-Alkylcarbamoyl, Phenylcarba- 
moyl, Phenyl-Ci -4-Alkylcarbonylamino, Benzoylamino, Phenyl-Ci -4-Alkylsulfonyl, Phenyolsulfonyl, 
Phenyl-Ci-4-Alkylsulfinyl, Phenyl-Ci -4-Alkylsulfonylamino oder Phenylsulfonylamino, das mit 1 bis 4 
Substituenten substituiert sein kann ausgewahlt aus der Gruppe bestehend aus Ci -4 -Alky I, C1-4- 
Alkoxy, Halogen, Hydroxy, Benzyloxy, Amino, mono- oder di-Ci-4-alkylsubstituiertes Amino, Nitro und 
Ci -s -Alkylcarbonyl; 

k eine ganze Zahl 0 bis 3 ist; m eine ganze Zahl 1 bis 8 ist und n eine ganze Zahl 1 bis 6 ist, 
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Oder ein Salz derselben. 

2. Verbindung wie in Anspruch 1 beansprucht, worin X R 1 -N< ist, worin R 1 wie in Anspruch 1 definiert ist. 

3. Verbindung wie in Anspruch 2 definiert, worin k 0 ist und m 2 bis 7 ist. 

4. Verbindung wie in Anspruch 1 beansprucht, worin R 1 ein Wasserstoffatom ist. 

5. Verbindung wie in Anspruch 1 beansprucht, worin R 1 eine Kohlenwasserstoffgruppe ist, die wie in 
Anspruch 1 definiert substituted sein kann. 

6. Verbindung wie in Anspruch 1 beansprucht, worin R 1 eine Acylgruppe ist, die wie in Anspruch 1 
definiert substituiert sein kann. 

7. Verbindung wie in Anspruch 1 beansprucht, worin R 2 eine Kohlenwasserstoffgruppe ist, die wie in 
Anspruch 1 definiert substituiert sein kann. 

8. Verbindung wie in Anspruch 1 beansprucht, worin k 0 bis 2 ist und m 1 bis 5 ist. 

9. Verbindung wie in Anspruch 1 beansprucht, worin k 0 ist und m 2 bis 5 ist. 

10. Verbindung wie in Anspruch 1 beansprucht, worin X ein Sauerstoffatom oder R 1 -N< ist, worin R 1 wie in 
Anspruch 1 definiert ist; k 0 bis 2 ist; m 2 bis 5 ist; n 1 bis 3 ist und R 2 ein Wasserstoffatom Oder eine 
C 7 -io-Aralkylgruppe ist, die durch CwAlkyl, Halogen, Nitro Oder Ci -*-Alkoxy substituiert sein kann. 

11. Verbindung wie in Anspruch 10 beansprucht, worin R 1 ein Wasserstoffatom, eine geradkettige Oder 
verzweigte Cw-Alkylgruppe.eine C7-io-Aralkylgruppe oder eine C2-6-Alkylcarbonylgruppe ist. 

12. Verbindung wie in Anspruch 1 beansprucht, worin n 2 ist und R2 eine Benzylgruppe ist. 

13. Verbindung wie in Anspruch 1 beansprucht, worin 



H 




ist. 



14. Verbindung wie in Anspruch 1 beansprucht, worin 




ist. 



15. Verbindung wie in Anspruch 1 beansprucht, worin 
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ist. 

16. Verbindung wie in Anspruch 1 beansprucht, worin 



(CH»)m>V 



ist. 

17. Verbindung wie in Anspruch 1 beansprucht, worin 



. (CHi)lc 



ist. 

18. Verbindung wie in Anspruch 1 beansprucht, worin 

H 



< :i::d9 co . co - 




ist, 

R 3 ein Wasserstoffatom oder eine Ci- 3 -Alkylgruppe ist; n 2 ist und R 2 eine Benzylgruppe ist. 

19. Verbindung wie in Anspruch 1 beansprucht, die aus 

8- [1-Oxo-3-[1-(phenylmethyl)piperidin-4-yl]propyl]-2,3,4,5-tetrahydro-1H-1 -benzazepin oder einem Salz 
desselben; 

3-Methyl-7-[1 -oxo-a-tl-tphenylmethylJpiperidin^-ylJpropyll^.S^.S-tetrahydro-l H-3-benzazepin oder ei- 
nem Salz desselben; 

7-[1 -Oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propyl]-2,3,4,5-tetrahydro-1 H-3-benzazepin oder einem Salz 
desselben; 

9- [1-Oxo-3-[1-(phenylmethyl)piperidin-4-yl]propyl]-1,2,3,-4,5,6,-hexahydro-1-benzazocin oder einem Salz 
desselben; 

7- [1-Oxo-3-[1-phenylmethyl)piperidin-4-yl]propyl]-2,3,4,5-tetrahydro-1 H-1 -benzazepin oder einem Salz 
desselben; 

8- [1 -Oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propyl]-2,3,4,5-tetrahydro-1 H-1 -benzazepin-fumarat; 
3-Methyl-7-[1-oxo-3-[1-(phenylmethyl)piperidin-4-yl]propyl]-2,3,4,5-tetrahydro-1H-3-benz^ 
dihydrochlorid; 

7-[1 -Oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propyl]-2 f 3,4 > 5-tetrahydro-1 H-3-benzazepin-fumarat; 
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9-[1 -Oxo-3-[1 -(phenylmethy l)piperidin-4-y IJpropy l]-1 ,2,3,4,5,6-hexahydro-1 -benzazocin-fumarat; 
7-[1 -Oxo-3-[1 -phenylmethy Opiperidin-^yllpropyll^.a^.S-tetrahydro-l H-1 -benzazepin-fumarat 
ausgewahlt ist. 

5 20. Verfahren zur Herstellung einer kondensierten heterocycllschen Verbindung der Formel (I) 



10 




worin X ein Sauerstoff, ein Schwefelatom Oder R 1 -N< ist, worin R 1 ein Wasserstoffatom, eine Kohlen- 
wasserstoffgruppe, die substituiert sein kann, oder eine Acylgruppe ist, die substituiert sein kann; R 2 ein 
15 Wasserstoffatom Oder eine Kohlenwasserstoffgruppe ist, die substituiert sein kann; Ring A ein Benzol- 
ring ist, der substituiert sein kann; k eine ganze Zahl 0 bis 3 ist; m eine ganze Zahl 1 bis 8 ist und n 
eine ganze Zahl 1 bis 6 ist, oder ein Salz derseiben, welches das Umsetzen einer Verbindung der 
Formel (III) 

20 




(in) 



25 

worin jedes Symbol wie vorstehend definiert ist, oder eines Salzes derseiben mit einer Verbindung der 
Formel (II) 

30 0 

y~<!-Ccs.>.-Qi-2 '"» 

35 worin Y ein Halogen ist; Z eine Aminoschutzgruppe ist; n wie vorstehend definiert ist, oder einem Salz 
derseiben und Entfernen der Schutzgruppe umfaSt, notigenfalls gefolgt vom 

i) Umsetzen der Produktverbindung, worin Z ein Wasserstoffatom ist, mit einer Verbindung der 
Formel R 2 -Y\ worin R 2 ' eine Kohlenwasserstoffgruppe ist, die substituiert sein kann, und V eine 
Abgangsgruppe ist oder 

40 ii) Umsetzen der Produktverbindung, worin X H-N< ist mit einer Verbindung der Formel R r -Y\ worin 

R r eine Kohlenwasserstoffgruppe, die substituiert sein kann, oder eine Acylgruppe ist, die substitu- 
iert sein kann und Y' wie vorstehend definiert ist. 

21. Cholinesterasehemmer, der eine kondensierte heterocyclische in Anspruch 1 beanspruchten Verbin- 
45 dung der Formel (I) oder ein Salz derseiben enthalt. 

22. Pharmazeutische Zusammensetzung fOr ein Mittel fUr senile Demenz oder/und Alzheimer-Krankheit, die 
eine wirksame cholinesterasehemmende Menge in Anspruch 1 bis 19 beanspruchte Verbindung der 
Formel (I) oder ein pharmazeutisch annehmbares Salz derseiben enthMlt. 

so 

23. Verwendung einer Verbindung der Formel (I) 



55 
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worin X ein Sauerstoff, ein Schwefelatom Oder R 1 -N< ist, worin R 1 ein Wasserstoffatom, eine Kohlen- 
wasserstoffgruppe, die substituiert sein kann, Oder eine Acylgruppe ist, die substituiert sein kann; R 2 ein 
Wasserstoffatom oder eine Kohlenwasserstoffgruppe ist, die substituiert sein kann; Ring A ein Benzol- 
ring ist, der substituiert sein kann; k eine ganze Zahl 0 bis 3 ist; m eine ganze Zahl 1 bis 8 ist und n 
eine ganze Zahl 1 bis 6 ist, Oder eines Salzes derselben als Bestandteil in der Zubereitung eines 
Cholinesterasehemmers. 

24. Verbindung wie in Anspruch 1 beansprucht, worin k 0 bis 2 ist, m 2 bis 5 ist, n 1 bis 3 ist und R 2 ein 
Wasserstoffatom Oder eine C7-io-Aralkylgruppe ist, die durch Ci-4-Alkyl, Halogen, Nitro Oder C1-4- 
Alkoxy substituiert sein kann. 

25. Verbindung wie in Anspruch 24 beansprucht, worin R 1 ein Wasserstoffatom, eine geradkettige oder 
verzweigte Cw-Alkylgruppe.eine d-io-Aralkylgruppe oder eine C2-8-Alkylcarbonylgruppe ist. 

PatentansprtJche fiir folgenden Vertragsstaat : ES 

1. Verfahren zum Herstellen einer kondensierten heterocyclischen Verbindung der Forme! (I): 



worin X ein Sauerstoffatom, ein Schwefelatom oder R 1 -N< ist, worin R 1 (1) ein Wasserstoffatom, (2) 
eine geradkettige oder verzweigte Ci -n-Alkyl-, d-4-Alkenyl- oder d-4-Alkinylgruppe, die durch 1 bis 
5 Substituenten substituiert sein kann, die aus der Gruppe ausgewahlt sind, die aus einem Halogen, 
Nitro, Cyano, Hydroxy, Ci-4-Alkoxy, Ci -4-Alkylthio, Amino, mono- oder di-Ci -4-alkylsubstituiertem 
Amino, cyclischem Amino, Ci -4-Alkylcarbonylamino, Ci-4-Alkylsulfonylamino, Ci -4 -Alkoxycarbonyl, 
d-e-Alkylcarbonyl, Carbamoyl, mono- oder di-Ci -4-alkylsubstituiertem Carbamoyl und Ci- B -Alkylsul- 
fonyl besteht, (3) eine monocyclische C3-7-Cycloalkylgruppe, die durch 1 bis 5 Substituenten substitu- 
iert sein kann, die aus der Gruppe ausgewahlt sind, die aus einem Halogen, Nitro, Cyano, Hydroxy, 
Ci-4-Alkoxy, Ci -4-Alkylthio, Amino, mono- oder di-Ci-4-alkylsubstituiertem Amino, cyclischem Amino, 
Ci-4-Alkylcarbonylamino, Ci-4-AIkylsulfonylamino, Ci-4-Alkoxycarbonyl, Ci-s-Alkylcarbonyl, Carba- 
moyl, mono- oder di-Ci-4-alkyl-substituiertem Carbamoyl und Ci -6 -Alkylsulfonyl besteht, (4) eine 
verbrUckte cyclische gesattigte C8-i4-Kohlenwasserstoffgruppe, die durch 1 bis 5 Substituenten 
substituiert sein kann, die aus der Gruppe ausgewShlt sind, die aus einem Halogen, Nitro, Cyano, 
Hydroxy, Ci-4-Alkoxy, Ci -4-Alkylthio, Amino, mono- oder di-Ci-4-alkylsubstituiertem Amino, cycli- 
schem Amino, Ci -4-Alkylcarbonylamino, Ci-4-Alkylsulfonylamino, Ci-4-Alkoxycarbonyl, Ci-6-Alkylcar- 
bonyl, Carbamoyl, mono- oder di-Ci -4-alkylsubstituiertem Carbamoyl und Ci -& -Alkylsulfonyl besteht, 
(5) eine Phenyl- oder Naphthylgruppe, die durch 1 bis 3 Substituenten substituiert sein kann, die aus 
der Gruppe ausgewahlt sind, die aus Ci-4-Alkyl, Halogen, Nitro, Cyano, Hydroxy, Ci-4-Alkoxy, C1-4- 
Alkylthio, Amino, mono- oder di-Ci -4-alkylsubstituiertem Amino, cyclischem Amino, C1-4- Alkylcarbo- 
nylamino, Aminocarbonyloxy, mono- oder di-Ci -4-alkylsubstituiertem Aminocarbonyloxy, Ci-4-Alkylsul- 
fonylamino, C1-4- Alkoxycarbonyl, Hydroxycarbonyl, Ci- 6 -Alkylcarbonyl, C3-6-Cycloalkylcarbonyl, Car- 
bamoyl, mono- oder di-Ci -4-alkylsubstituiertem Carbamoyl, Ci -6 -Alkylsulfonyl, C3-6- Cycloalkylsulfo- 
nyl und Phenyl, Naphthyl, Phenoxy, Benzoyl, Phenoxycarbonyl, Phenyl-Ci-4-alkylcarbamoyl, Phenyl- 
carbamoyl, Phenyl-Ci~4-alkylcarbonylamino, Benzoylamino, Phenyl-Ci -4 -alkylsulfonyl, Phenylsulfonyl, 
Phenyl-Ci-4-alkylsulfinyl, Phenyl-Ci-4-alkylsulfonylamino oder Phenylsulfonylamino besteht, das durch 
1 bis 4 Substituenten substituiert sein kann, die aus der Gruppe ausgewahlt sind, die aus Ci-4-Alkyl, 
Ci-4-Alkoxy, Halogen, Hydroxy, Benzyloxy, Amino, mono- oder di-Ci -4-alkylsubstituiertem Amino, 
Nitro und Ci-4-Alkylcarbonyl besteht, (6) eine C 7 -18-Aralkyl-, Cs-is-Arylalkenyl,- Cs-is-Arylalkinyl- 
oder C3-7*Cycloalkyl-Ci -6-alkylgruppe, die durch 1 bis 5 Substituenten substituiert sein kann, die aus 
der Gruppe ausgewahlt sind, die aus einem Ci-4-Alkyl, Halogen, Nitro, Cyano, Hydroxy, Ci-4-Alkoxy, 
Ci -4-Alkylthio, Amino, mono- oder di-Ci -4-alkylsubstituiertem Amino, cyclischem Amino, Ci-4-Alkyl- 
carbonylamino, Aminocarbonyloxy, mono- Oder di-Ci -4-alkylsubstituiertem Aminocarbonyloxy, C1-4- 
Alkylsulfonylamino, Ci -4 -Alkoxycarbonyl, Hydroxycarbonyl, Ci-s-Alkylcarbonyl, C 3 -6-Cycloalkylcarbo- 
nyl, Carbamoyl, mono- oder di-Ci -4-alkylsubstituiertem Carbamoyl, Ci -6 -Alkylsulfonyl, C3-6-Cycloal- 




(i) 
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kylsulfonyl und Phenyl, Naphthyl, Phenoxy, Benzoyl, Phenoxycarbonyl, Phenyl-Ci -4-alkylcarbamoyl, 
Phenylcarbamoyl, Phenyl-Ci-4-alkylcarbonylamino, Benzoylamino, Phenyl-Ci-4-alkylsulfonyl, Phenyl- 
sulfonyl, Phenyl-Ci -4-alkylsulfinyl, Phenyl-Ci -4-alkylsulfonylamino Oder Phenylsulfonylamino, das 
durch 1 bis 4 Substituenten substituiert sein kann, die aus der Gruppe ausgewahlt sind, die aus 
Ci-i-Alkyl, Ci -4 -Alkoxy, Halogen, Hydroxy, Benzyloxy, Amino, mono- Oder di-Ci -4-alkylsubstituiertem 
Amino, Nitro und Ci -s -Alkylcarbony I besteht, (7) eine C2-8-Alkylcarbonyl- Oder Phenylcarbonylgruppe, 
die durch 1 bis 3 Substituenten substituiert sein kann, die aus der Gruppe ausgewahlt sind, die aus 
Halogen, Amino, Ci -6-alkyl- Oder C3-6-cycloalkylsubstituiertem primarem Oder sekundarem Amino und 
Ci-4-Alkoxy besteht, (8) eine Ci -7 -Alky Isulfony I- Oder Phenylsulfonylgruppe, die durch 1 bis 3 
Substituenten substituiert sein kann, die aus der Gruppe ausgewahlt sind, die aus Halogen, Amino, 
Ci -6-alkyl- Oder C3-6-cycloalkylsubstituiertem primarem oder sekundarem Amino und C1-4- Alkoxy 
besteht, (9) eine Ci -7-Alkylphosphonyl- oder Phenylphosphonylgruppe, die durch 1 bis 3 Substituenten 
substituiert sein kann, die aus der Gruppe ausgewahlt sind, die aus Halogen, Amino, Ci -6-alkyl- oder 
C3-6-cycloalkylsubstituiertem primSrem oder sekundarem Amino und C1-4 -Alkoxy besteht, oder (10) 
eine C2-8-Alkyloxycarbonyl- Oder C 7 -8-Aralkyloxycarbonylgruppe ist, die durch 1 bis 3 Substituenten 
substituiert sein, die aus der Gruppe ausgewahlt sind, die aus einem Halogen, Amino, Ci -6-alkyl- oder 
C2-6-cycloalkylsubstituiertem primarem oder sekundSrem Amino und Ci-4-Alkoxy besteht; R 2 (1) ein 
Wasserstoffatom, (2) eine geradkettige oder verzweigte Ci-n-Alkyl-, C2-4-Alkenyl- oder C2-4-Alkinyl- 
gruppe, die durch 1 bis 5 Substituenten substituiert sein kann, die aus der Gruppe ausgewahlt sind, die 
aus einem Halogen, Nitro, Cyano, Hydroxy, Ci -4 -Alkoxy, Ci-4-Alkylthio, Amino, mono- oder di-Ci-4- 
alkylsubstituiertem Amino, cyclischem Amino, Ci -4-Alkylcarbonylamino, Ci -4-Alkylsulfonylamino, 
Ci-4-Alkoxycarbonyl, Ci -6 -Alkylcarbony I, Carbamoyl, mono- oder di-Ci-4-alkylsubstituiertem Carba- 
moyl und Ci-6-Alkylsulfonyl besteht, (3) eine C3-7-monocyclische Cycloalkylgruppe, die durch 1 bis 5 
Substituenten substituiert sein kann, die aus der Gruppe ausgewahlt sind, die aus einem Halogen, 
Nitro, Cyano, Hydroxy, Ci -4 -Alkoxy, Ci -4-Alkylthio, Amino, mono- Oder di-Ci -4-alkylsubstituiertem 
Amino, cyclischem Amino, Ci -4-Alkylcarbonylamino, Ci-4-Alkylsulfonylamino, Ci-4-Alkoxycarbonyl, 
Ci -6 -Alkylcarbony I, Carbamoyl, mono- oder di-Ci -4-alkylsubstituiertem Carbamoyl und Ci-6-Alkylsul- 
fonyl besteht, (4) eine verbriickte cyclische gesattigte Cs-u-Kohlenwasserstoffgruppe, die durch 1 bis 
5 Substituenten substituiert sein kann, die aus der Gruppe ausgewahlt sind, die aus einem Halogen, 
Nitro, Cyano, Hydroxy, Ci -4 -Alkoxy, Ci -4-Alkylthio, Amino, mono- oder di-Ci -4-alkylsubstituiertem 
Amino, cyclischem Amino, Ci -4-Alkylcarbonylamino, Ci-4-Alkylsulfonylamino, Ci-4-Alkoxycarbonyl, 
Ci-6-Alkylcarbonyl, Carbamoyl, mono- oder di-Ci -4-alkylsubstituiertem Carbamoyl und Ci-6-Alkylsul- 
fonyl besteht, (5) eine Phenyl- oder Naphthylgruppe, die durch 1 bis 3 Substituenten substituiert sein 
kann, die aus der Gruppe ausgewahlt sind, die aus Ci-4-Alkyl, Halogen, Nitro, Cyano, Hydroxy, C1-4- 
Alkoxy, Ci-4-Alkylthio, Amino, mono- oder di-Ci -4-alkylsubstituiertem Amino, cyclischem Amino, C1-4- 
Alkylcarbonylamino, Aminocarbonyloxy, mono- oder di-Ci -4-alkylsubstituiertem Aminocarbonyloxy, 
Ci-4-Alkylsulfonylamino, Ci-4-Alkoxycarbonyl, Hydroxycarbonyl, Ci-e-Alkylcarbonyl, C3-e-Cycloalkyl- 
carbonyl, Carbamoyl, mono- oder di-Ci -4-alkylsubstituiertem Carbamoyl, Ci-e-Alkylsulfonyl, C3-6- 
Cycloalkylsulfonyl und Phenyl, Naphthyl, Phenoxy, Benzoyl, Phenoxycarbonyl, Phenyl-Ci -4-alkylcarba- 
moyl, Phenylcarbamoyl, Phenyl-Ci -4 -alkylcarbony lamino, Benzoylamino, Phenyl-Ci -4-alkylsulfonyl, 
Phenylsulfonyl, Phenyl-Ci -4-alkylsulfinyl, Phenyl-Ci -4-alkylsulfonylamino oder Phenylsulfonylamino 
besteht, das durch 1 bis 4 Substituenten substituiert sein kann, die aus der Gruppe ausgewahlt sind, 
die aus einem Ci-4-Alkyl, Ci -4 -Alkoxy, Halogen, Hydroxy, Benzyloxy, Amino, mono- Oder di-Ci-4- 
alkylsubstituiertem Amino, Nitro und Ci -s -Alkylcarbony I besteht, (6) eine C7-i8-Aralkyl-, Cs-18-Arylal- 
kenyl-, Cs-is-Arylalkinyl- oder C3-7-Cycloalkyl-Ci-6-alkylgruppe ist, die durch 1 bis 5 Substituenten 
substituiert sein kann, die aus der Gruppe ausgewahlt sind, die aus Ci-4-Alkyl, Halogen, Nitro, Cyano, 
Hydroxy, Ci -4 -Alkoxy, Ci-4-Alkylthio, Amino, mono- oder di-Ci -4-alkylsubstituiertem Amino, cycli- 
schem Amino, Ci -4-Alkylcarbonylamino, Aminocarbonyloxy, mono- oder di-Ci -4-alkylsubstituiertem 
Aminocarbonyloxy, Ci -4 -Alky Isulfony lamino, Ci -4-Alkoxycarbonyl, Hydroxycarbonyl, Ci-6-Alkylcarbo- 
nyl, C3-6-Cycloalkylcarbonyl, Carbamoyl, mono- oder di-Ci -4-alkylsubstituiertem Carbamoyl, Ci-e- 
Alkylsulfonyl, Cs -6 -Cycloalky Isulfony I und Phenyl, Naphthyl, Phenoxy, Benzoyl, Phenoxycarbonyl, 
Phenyl-Ci-4-alkylcarbamoyl, Phenylcarbamoyl, Phenyl-Ci-4-alkylcarbonylamino, Benzoylamino, Phe- 
nyl-Ci -4-alkylsulfonyl, Phenylsulfonyl, Phenyl-Ci -4-alkylsulfinyl, Phenyl-Ci -4-alkylsulfonylamino oder 
Phenylsulfonylamino besteht, das durch 1 bis 4 Substituenten substituiert sein kann, die aus der 
Gruppe ausgewahlt sind, die aus Ci-4-Alkyl, Ci-4-Alkoxy, Halogen, Hydroxy, Benzyloxy, Amino, 
mono- oder di-Ci -4-alkylsubstituiertem Amino, Nitro und Ci -e -Alkylcarbony I besteht; 
und der Ring A ein Benzolring ist, der durch 1 bis 3 Substituenten substituiert sein kann, ausgewahlt 
aus der Gruppe bestehend aus Ci-4-Alkyl, Halogen, Nitro, Cyano, Hydroxy, Ci-4-Alkoxy, C1-4- 
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Alkylthio, Amino, mono- Oder di-Ci -4-alkylsubstituiertes Amino, cyclisches Amino, Ci -4-Alkylcarbonyla- 
mino, Aminocarbonyloxy, mono- Oder di-Ci -4-alkylsubstituiertes Aminocarbonyloxy, Ci-4-Alkylsulfony- 
lamino, Ci-4-Alkoxycarbonyl, Hydroxycarbonyl, Ci -6 -Alkylcarbonyl, C3-5-Cycloalkylcarbonyl, Carba- 
moyl, mono- Oder di-Ci -4-alkylsubstituiertes Carbamoyl, Ci-6-Alkylsulfonyl, C3-6-Cycloalkylsulfonyl 

5 und Phenyl, Naphthyl, Phenoxy, Benzoyl, Phenoxycarbonyl, Phenyl-Ci-4-Alkylcarbamoyl, Phenylcarba- 
moyl, Phenyl-Ci -4-Alkylcarbonylamino, Benzoylamino, Phenyl-Ci -4-Alkylsulfonyl, Phenyolsulfonyl, 
Phenyl-Ci-4-Alkylsulfinyl, Phenyl-Ci-4-Alkylsulfonylamino Oder Phenylsulfonylamino, das mit 1 bis 4 
Substituenten substituiert sein kann ausgewahlt aus der Gruppe bestehend aus Ci -4 -Alky I, C1-4- 
Alkoxy, Halogen, Hydroxy, Benzyloxy, Amino, mono- Oder di-Ci -4-alkylsubstituiertes Amino, Nitro und 

10 Ci -s -Alkylcarbonyl; 

k eine ganze Zahl 0 bis 3 ist; m eine ganze Zahl 1 bis 8 ist und n eine ganze Zahl 1 bis 6 ist, 
Oder eines Salz derselben, welches das Umsetzen einer Verbindung der Formel (III) 



75 




(in) 



20 worin jedes Symbol wie vorstehend definiert ist, Oder eines Salzes derselben mit einer Verbindung der 
Formel (II) 



0 

i-i-oa^-Qr-i 

worin Y ein Halogen ist; Z eine Aminoschutzgruppe ist; n wie vorstehend definiert ist, Oder einem Salz 
30 derselben und Entfernen der Schutzgruppe umfaflt, nbtigenfalls gefolgt vom 

i) Umsetzen der Produktverbindung, worin Z ein Wasserstoffatom ist, mit einer Verbindung der 
Formel R 2 '-Y\ worin R 2 eine Kohlenwasserstoff gruppe ist, die substituiert sein kann, und Y" eine 
Abgangsgruppe ist oder 

ii) Umsetzen der Produktverbindung, worin X H-N< ist mit einer Verbindung der Formel R 1 -Y\ worin 
35 R v eine Kohlenwasserstoffgruppe, die substituiert sein kann, oder eine Acylgruppe ist, die substitu- 
iert sein kann und Y wie vorstehend definiert ist. 

2. Verfahren wie in Anspruch 1 beansprucht, wobei X R 1 -N< ist, worin R 1 wie in Anspruch 1 definiert ist. 

40 3. Verfahren wie in Anspruch 2 definiert, wobei k 0 ist und m 2 bis 7 ist. 

4. Verfahren wie in Anspruch 1 beansprucht, wobei R 1 ein Wasserstoffatom ist. 

5. Verfahren wie in Anspruch 1 beansprucht, wobei R 1 eine Kohlenwasserstoffgruppe ist, die wie in 
45 Anspruch 1 definiert substituiert sein kann. 

6. Verfahren wie in Anspruch 1 beansprucht, wobei R 1 eine Acylgruppe ist, die wie in Anspruch 1 definiert 
substituiert sein kann. 

50 7. Verfahren wie in Anspruch 1 beansprucht, wobei R 2 eine Kohlenwasserstoffgruppe ist, die wie in 
Anspruch 1 definiert substituiert sein kann. 

a Verfahren wie in Anspruch 1 beansprucht, wobei k 0 bis 2 ist und m 1 bis 5 ist. 

55 9. Verfahren wie in Anspruch 1 beansprucht, wobei k 0 ist und m 2 bis 5 ist. 

10. Verfahren wie in Anspruch 1 beansprucht, wobei X ein Sauerstoffatom oder R 1 -N< ist, worin R 1 wie in 
Anspruch 1 definiert ist; k 0 bis 2 ist; m 2 bis 5 ist; n 1 bis 3 ist und R 2 ein Wasserstoffatom oder eine 
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C7-io-Aralkylgruppe ist, die durch Ci -4-Alkyl, Halogen, Nitro Oder Ci-*-Alkoxy substituiert sein kann. 

11. Verfahren wie in Anspruch 10 beansprucht, wobei R 1 ein Wasserstoffatom, eine geradkettige Oder 
verzweigte Ci-7-Alkylgruppe, eine C7-io-Aralkylgruppe Oder eine C2-e-Alkylcarbonylgruppe ist. 

12. Verfahren wie in Anspruch 1 beansprucht, wobei n 2 ist und Fb eine Benzylgruppe ist. 

13. Verfahren wie in Anspruch 1 beansprucht, wobei 

<:^h do- 

ist. 

14. Verfahren wie in Anspruch 1 beansprucht, wobei 

<::::D3- -co- 

ist. 

15. Verfahren wie in Anspruch 1 beansprucht, wobei 

<;D3- -CCr 

ist. 

16. Verfahren wie in Anspruch 1 beansprucht, wobei 

<::i:b- do- 

ist. 
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17. Verfahren wie in Anspruch 1 beansprucht, wobei 




(CHi)mA 




ist. 



18. Verfahren wie in Anspruch 1 beansprucht, wobei 




<CH,)m 



(CH.)k 



B Ob. CO 



oder 




ist, 

R 3 ein Wasserstoffatom oder eine Ci-3-Alkylgruppe ist; n 2 ist und R 2 eine Benzylgruppe ist. 

19. Verfahren wie in Anspruch 1 beansprucht, wobei die hergestellte Verbindung aus 

8- [1-Oxo-3-[1-(phenylmethyl)piperidin-4-yl]propyl]-2,3,4,5-tetrahydro-1H-1 -benzazepin oder einem Salz 
desselben; 

3-Methyl-7-[1 -oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propyl]-2,3,4,5-tetrahydro-1 H-3-benzazepin oder ei- 
nem Salz desselben; 

7-[1 -Oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propyl]-2,3,4,5-tetrahydro-1 H-3-benzazepin oder einem Salz 
desselben; 

9- [1 -Oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propyl]-1 ,2,3,-4,5,6,-hexahydro-l -benzazocin oder einem Salz 
desselben; 

7- [1-Oxo-3-[1-phenylmethyl)piperldin-4-yl]propyl]-2,3,4,5-tetrahydro-1 H-1 -benzazepin oder einem Salz 
desselben; 

8- [1 -Oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propyl]-2,3,4,5-tetrahydro-1 H-1 -benzazepin-fumarat; 
S-Methyl^-II-oxo-S-tl-tphenylmethyOpiperidin^-yllpropyll^.S^.S-tetrahydro-IH-S-benzazepin- 
dihydrochlorid; 

7-[1 -Oxo-3-[1 -(phenylmethy!)piperidin-4-yl]propyl]-2,3,4,5-tetrahydro-1 H-3-benzazepin-f umarat; 

9- [1 -Oxo-3-[1 -(phenylmethyl)piperidin-4-yl]propyl]-1 ,2,3,4,5,6-hexahydro-1 -benzazocin-fumarat; 
7-[1 -Oxo-3-[1 -phenylmethyl)piperidin-4-yl]propyl]-2,3,4,5-tetrahydro-1 H-1 -benzazepin-fumarat 
ausgewahlt ist. 

20. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung fUr ein Mittel fur senile Demenz 
oder/und Alzheimer-Krankheit, welches das Mischen einer wirksamen cholinesterasehemmenden Men- 
ge einer gemaB Anspruch 1 bis 19 hergestellten Verbindung der Formel (I) oder eines pharmazeutisch 
annehmbaren Salzes derselben mit einem pharmazeutisch annehmbaren Trager umfaBt. 
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21. Verwendung einer Verbindung der Formel (I) 



5 




worin X ein Sauerstoff, ein Schwefelatom oder R 1 -N< ist, worin R 1 ein Wasserstoffatom, eine Kohlen- 
ro wasserstoffgruppe, die substituiert sein kann, oder eine Acylgruppe ist, die substituiert sein kann; R 2 ein 
Wasserstoffatom oder eine Kohlenwasserstoffgruppe ist, die substituiert sein kann; Ring A ein Benzol- 
ring ist, der substituiert sein kann; k eine ganze Zahl 0 bis 3 ist; m eine ganze Zahl 1 bis 8 ist und n 
eine ganze Zahl 1 bis 6 ist, oder eines Salzes derselben als Bestandteil in der Zubereitung eines 
Cholinesterasehemmers. 

22. Verfahren wie in Anspruch 1 beansprucht, wobei k 0 bis 2 ist, m 2 bis 5 ist, n 1 bis 3 ist und R 2 ein 
Wasserstoffatom oder eine Cz-io-Aralkylgruppe ist, die durch d-4-Alkyl, Halogen, Nitro oder C1-4- 
Alkoxy substituiert sein kann. 



20 23. Verfahren wie in Anspruch 24 beansprucht, wobei R 1 ein Wasserstoffatom, eine geradkettige oder 
verzweigte Ci -7-Alkylgruppe, eine Cz-io-Aralkylgruppe oder eine C2-s-Alkylcarbonylgruppe ist 



Revendications 

Revendications pour les Etats contractants suivants : AT, BE, CH, DE, DK, FR, GB, GR, IT, LI, LU, 
25 NL, SE 



1. Compose* h&eVocyclique a noyaux condenses, de formule (I) : 



(i) x L a-H— c-cce^iK n-s* 




35 

dans laquelle X reprSsente un atome d'oxygene ou de soufre ou un groupe R 1 -N< ou R 1 reprSsente 

a) un atome d'hydrogene, 

b) un groupe alkyle en C1-11, alc^nyle en C2-* ou alcynyle en C2-4, a chaine lineaire ou ramified, 
qui peut porter de 1 a 5 substituants choisis dans I'ensemble constitue* par les atomes d'halogene et 

40 les groupes nitro, cyano, hydroxy, alcoxy en Ci-*, alkylthio en C1-4, amino, mono-ou di-(alkyle en 

Ci-4)amino, amino cyclique, (alkyle en Ci-4)carbonylamino, (alkyle en Ci-Osulfonylamino, (alcoxy 
en Ci-*)carbonyle, (alkyle en Ci-6>carbonyle, carbamyle, mono- ou di-(alkyle en Ci-4)carbamyle et 
(alkyle en Ci-6)sulfonyle, 

c) un groupe cycloalkyle monocyclique en C3-7 qui peut porter de 1 a 5 substituants choisis dans 
45 I'ensemble constitue par les atomes d'halogene et les groupes nitro, cyano, hydroxy, alcoxy en 

C1-4, alkylthio en C1-4, amino, mono- ou di-(alkyle en Ci-4)amino, amino cyclique, (alkyle en 
Ci-4)carbonylamino, (alkyle en Ci-*)sulfonylamino, (alcoxy en Ci-4)carbonyle, (alkyle en C1-6)- 
carbonyle, carbamyle, mono- ou di-(alkyle en Ci-4)carbamyle et (alkyle en Ci-e)sulfonyle, 

d) un groupe hydrocarbon^ cyclique satur^ pont6 en Cs-n, qui peut porter de 1 a 5 substituants 
50 choisis dans I'ensemble constitue' par les atomes d'halogene et les groupes nitro, cyano, hydroxy, 

alcoxy en C1-4, alkylthio en C1-4, amino, mono- ou di-(alkyle en Ci-4)amino, amino cyclique, 
(alkyle en Ci-4)carbonylamino, (alkyle en Ci -Osulfonylamino, (alcoxy en Ci-4)carbonyle, (aikyle en 
Ci-s)carbonyle, carbamyle, mono- ou di-(alkyle en Ci-4)carbamyle et (alkyle en Ci-6)sulfonyle, 

e) un groupe phgnyle ou naphtyle qui peut porter de 1 a 3 substituants choisis dans i'ensemble 
55 constitue* par les atomes d'halogene et les groupes aikyle en Ci-*, nitro, cyano, hydroxy, alcoxy en 

C1-4, alkylthio en C1-4, amino, mono- ou di-(alkyle en Ci-4)amino, amino cyclique, (alkyle en 
Ci-4>-carbonylamino, aminocarbonyloxy, mono- ou di-(alkyle en Ci-4)aminocarbonyloxy, (alkyle en 
Ci-4)sulfonylamino, (alcoxy en Ci - Ci-4>-carbonyle, hydroxycarbonyle, (alkyle en Ci-e)carbonyle, 
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(cycloalkyle en Ca-sjcarbonyle, carbamyle, mono- ou di-(alkyle en Ci-4)-carbamy!e, (alkyle en 
Ci-6)sulfonyte et (cycloalkyle en C3-6)sulfonyle, et les groupes phenyls, naphtyle, ph£noxy, 
benzoyls, phenoxycarbonyle, phenyl (alkyle en Ci -*)carbamyle, ph^nylcarbamyle, phenyl (alkyle en 
Ci-Ocarbonylamino, benzoylamino, phenyl(alkyle en Ci-4)sulfonyle, phenylsulfonyle, phenyl-(alkyle 
en Ci-4)sulfinyle, ph£nyl(alkyle en Ci-4)sulfonylamino et phenylsulfonylamino, qui peuvent porter 
de 1 a 4 substituants choisis dans Tensemble constitue par les atomes d'halogene et les groupes 
alkyle en C1-4, alcoxy en C1-4, hydroxy, benzyloxy, amino, mono- ou di-(alkyle en Ci-4)-amino, 
nitro et (alkyle en C1 -4)-carbonyle, 

f) un groupe aralkyle en C7-18, arylalc^nyle en Ca-is, arylalcynyle en Ca-ia ou (cycloalkyle en 
C3-7)alkyle en C1-6, qui peut porter de 1 a 5 substituants choisis dans Tensemble constitue par les 
atomes d'halogene et les groupes alkyle en C1-4, nitro, cyano, hydroxy, alcoxy en C1-4, alkylthio en 
C1-4, amino, mono- ou di-(alkyle en Ci-4)amino, amino cyclique, (alkyle en Ci-4)-carbonylamino, 
aminocarbonyloxy, mono- ou di-(alkyle en Ci-4)aminocarbonyloxy, (alkyle en Ci -4)sulfonylamino, 
(alcoxy en Ci-4)carbonyle, hydroxycarbonyle, (alkyle en Ci-6)carbonyle, (cycloalkyle en C3-5)- 
carbonyle, carbamyle, mono- ou di-(alkyle en Ci-4)-carbamyle, (alkyle en Ci-6)sulfonyle et (cycloal- 
kyle en C3-s)sulfonyle, et les groupes phenyle, naphtyle, phenoxy, benzoyle, phenoxycarbonyle, 
ph^nyl(alkyle en Ci-4)carbamyle, ph^nylcarbamyle, ph6nyl(alkyle en Ci-4)-carbonylamino, benzoy- 
lamino, phenyl(alkyle en Ci-4)sulfonyle, phenylsulfonyle, phenyl(alkyle en Ci-4)sulfinyle, phenyl- 
(alkyle en Ci-4)sulfonylamino et phenylsulfonylamino, qui peuvent porter de 1 a 4 substituants 
choisis dans Tensemble constitue par les atomes d'halogene et les groupes alkyle en C1-4, alcoxy 
en C1-4, hydroxy, benzyloxy, amino, mono- ou di-(alkyle en Ci-4)amino, nitro et (alkyle en Ci-g)- 
carbonyle, 

g) un groupe (alkyle en C2-s)carbonyle ou ph£nylcarbonyle, qui peut porter de 1 a 3 substituants 
choisis dans Tensemble constitue par les atomes d'halogene et les groupes amino, amino primaire 
ou secondaire a substituant(s) alkyle en C1-6 ou cycloalkyle en C3-6, et alcoxy en C1-4, 

h) un groupe (alkyle en Ci-7)sulfonyle ou phenylsulfonyle, qui peut porter de 1 a 3 substituants 
choisis dans Tensemble constitue par les atomes d'halogene et les groupes amino, amino primaire 
ou secondaire a substituant(s) alkyle en C1-6 ou cycloalkyle en Cs-e, et alcoxy en C1-4, 

i) un groupe (alkyle en C1 -7)phosphonyle ou ph^nylphosphonyle, qui peut porter de 1 a 3 
substituants choisis dans Tensemble constitue par les atomes d'halogene et les groupes amino, 
amino primaire ou secondaire a substituant(s) alkyle en C1-6 ou cycloalkyle en C3-6, et alcoxy en 
C1-4, ou bien 

j) un groupe (alkyle en C2-8)oxycarbonyle ou (aralcoxy en C7-8)-carbonyle, qui peut porter de 1 a 3 
substituants choisis dans Tensemble constitue par les atomes d'halogene et les groupes amino, 
amino primaire ou secondaire a substituant(s) alkyle en C1-6 ou cycloalkyle en Cs-e, et alcoxy en 
Ci -4 ; 
R 2 repr£sente 

a) un atome d'hydrogene, 

b) un groupe alkyle en C1-11, alc^nyle en C2-4 ou alcynyle en C2-4, a chaTne lin^aire ou ramifi^e, 
qui peut porter de 1 a 5 substituants choisis dans Tensemble constitue par les atomes d'halogene et 
les groupes nitro, cyano, hydroxy, alcoxy en C1-4, alkylthio en C1-4, amino, mono-ou di-(alkyle en 
Ci-4)amino, amino cyclique, (alkyle en Ci-4)carbonylamino, (alkyle en Ci-4)sulfonylamino, (alcoxy 
en Ci-4)carbonyle (alkyle en Ci-6>carbonyle, carbamyle, mono- ou di-(alkyle en Ci-4)carbamyle et 
(alkyle en Ci-&)sulfonyle, 

c) un groupe cycloalkyle monocyclique en C3-7 qui peut porter de 1 a 5 substituants choisis dans 
Tensemble constitue par les atomes d'halogene et les groupes nitro, cyano, hydroxy, alcoxy en Ci - 
4, alkylthio en C1-4, amino, mono- ou di-(alkyle en Ci-4)amino, amino cyclique, (alkyle en C1-4)- 
carbonylamino, (alkyle en Ci-4)sulfonylamino, (alcoxy en Cwjcarbonyle, (alkyle en Ci-e)- 
carbonyle, carbamyle, mono- ou di-(alkyle en Ci-4)-carbamyle et (alkyle en Ci-s)sulfonyle. 

d) un groupe hydrocarbone cyclique sature ponte en Cs-u, qui peut porter de 1 a 5 substituants 
choisis dans Tensemble constitue par les atomes d'halogene et les groupes nitro, cyano, hydroxy, 
alcoxy en C1-4, alkylthio en C1-4, amino, mono- ou di-(alkyle en Ci-4)amino, amino cyclique, 
(alkyle en Ci-4)carbonylamino, (alkyle en Ci-4)sulfonylamino, (alcoxy en Ci-4)carbonyle, (alkyle en 
Ci-6)carbonyle, carbamyle, mono- ou di-(alkyle en Ci-4)carbamyle et (alkyle en Ci-6)sulfonyle, 

e) un groupe phenyle ou naphtyle qui peut porter de 1 a 3 substituants choisis dans Tensemble 
constitue par les atomes d'halogene et les groupes alkyle en C1-4, nitro, cyano, hydroxy, alcoxy en 
C1-4. alkylthio en C1-4, amino, mono- ou di-(alkyle en Ci-4)amino, amino cyclique, (alkyle en 
Ci-4)carbonylamino, aminocarbonyloxy, mono- ou di-(alkyle en Ci-4)aminocarbonyloxy, (alkyle en 
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Ci-*)sulfony "amino, (alcoxy en Ci -Ocarbonyle, hydroxycarbonyle, (alkyle en Ci-6)carbonyle, (cy- 
cloalkyle en C3-6)carbonyle, carbamyle, mono- ou di-(alkyle en Ci-4)carbamyle, (alkyle en Ci-g)- 
sulfonyle et (cycloalkyle en C3-&)sulfonyle, et les groupes phSnyle, naphtyle, phenoxy, benzoyle, 
phenoxycarbonyle, phenyl(alkyle en Ci -4)carbamyle, ph^nylcarbamyle, ph6nyl(alkyle en C1-4)- 

5 carbonylamino, benzoylamino, ph6nyl(alkyle en Ci-4)sulfonyle, ph^nylsulfonyle, ph6nyl(alkyle en 

Ci-4)sulfinyle, phenyl(alkyle en Ci-4)sulfonylamino et ph§nylsulfonylamino, qui peuvent porter de 1 
k 4 substituants choisis dans I'ensemble constitu§ par les atomes d'halogene et les groupes alkyle 
en C1-4, alcoxy en C1-4, hydroxy, benzyloxy, amino, mono- ou di-(alkyle en Ci-4)-amino, nitro et 
(alkyle en Ci-G)-carbonyle t ou blen 

10 f) un groupe aralkyle en C7-18, arylalcenyle en Cs-ia, arylalcynyle en Ca-i 8 ou (cycloalkyle en 

Ca-7)alkyle en Ci-g, qui peut porter de 1 a 5 substituants choisis dans ('ensemble constitue par les 
atomes d'halogene et les groupes alkyle en C1-4, nitro, cyano, hydroxy, alcoxy en C1-4, alkylthio en 
C1-4, amino, mono- ou di-(alkyle en Ci-4)amino, amino cyclique, (alkyle en C1 -4)carbonylamino, 
aminocarbonyloxy, mono- ou di-(alkyle en Ci-4)aminocarbonyloxy, (alkyle en Ci-4)sulfonylamino, 

75 (alcoxy en Ci-4)carbonyle, hydroxycarbonyle, (alkyle en Ci-6)carbonyle, (cycloalkyle en C 3 - 6 )- 

carbonyle, carbamyle, mono- ou di-(alkyle en Ci-4)-carbamyle, (alkyle en Ci-&)sulfonyle et (cycloal- 
kyle en C3-6)sulfonyle, et les groupes ph^nyle, naphtyle, phenoxy, benzoyle, phenoxycarbonyle, 
ph6nyl(alkyle en Ci-4)carbamyle, ph^nylcarbamyle, ph^nyl(alkyle en Ci-4)-carbonylamino, benzoy- 
lamino, ph^nyl(alkyle en Ci-4)sulfonyle, ph^nylsulfonyle, ph^nyl(alkyle en Ci-4)sulfinyie, ph£nyl- 

20 (alkyle en Ci-4)sulfonylamino et phenylsulfonylamino, qui peuvent porter de 1 k 4 substituants 

choisis dans I'ensemble constitue* par les atomes d'halogene et les groupes alkyle en C1-4, alcoxy 
en C1-4, hydroxy, benzyloxy, amino, mono- ou di-(alkyle en Ci-4)amino, nitro et (alkyle en Ci-g)- 
carbonyle ; 

et le noyau A represente un noyau benz^nique qui peut porter de 1 k 3 substituants choisis dans 
25 I'ensemble constitue* par les atomes d'halogene et les groupes alkyle en C1-4, nitro, cyano, hydroxy, 
alcoxy en C1-4, alkylthio en C1-4, amino, mono- ou di-(alkyle en Ci-4)amino, amino cyclique, (alkyle 
en Ci-4)carbonylamino, aminocarbonyloxy, mono- ou di-(alkyle en Ci-4)aminocarbonyloxy, (alkyle en 
Ci-4)sulfonylamino, (alcoxy en Ci-4)carbonyle, hydroxycarbonyle, (alkyle en Ci -g )carbony!e, (cycloal- 
kyle en C3-G)carbonyle, carbamyle, mono- ou di-(alkyle en Ci-4)-carbamyle, (alkyle en Ci-6)sulfonyle 
30 et (cycloalkyle en C3-6)sulfonyle, et les groupes ph§nyle, naphtyle, phenoxy, benzoyle, phenoxycarbo- 
nyle, phenyl(alkyle en Ci -4)carbamyle, phenylcarbamyle, ph6nyl(alkyle en Ci-4)-carbonylamino, ben- 
zoylamino, ph6nyl(alkyle en Ci-4)sulfonyle, ph^nylsulfonyle, ph6nyl(alkyle en Ci-4)sulfinyle, ph^nyl- 
(aikyle en Ci-4)sulfonylamino et phenylsulfonylamino, qui peuvent porter de 1 k 4 substituants choisis 
dans I'ensemble constitue* par les atomes d'halogene et les groupes alkyle en C1-4, alcoxy en C1-4, 
35 hydroxy, benzyloxy, amino, mono- ou di-(alkyle en Ci -4)amino, nitro et (alkyle en Ci -6)carbonyle ; et 
k represente un nombre entier valant de 0 a 3, m represente un nombre entier valant de 1 k 8, et n 
represents un nombre entier valant de 1 k 6 ; 
ou sel d'un tel compost. 

40 2. Compost conforme k la revendication 1, dans lequel X represente R 1 -N< ou R 1 est d£fini comme dans 
la revendication 1 . 

3. Compose conforme k la revendication 2, dans lequel k vaut 0 et m vaut de 2 a 7. 

45 4. Compost conforme k la revendication 1 , dans lequel R 1 represente un atome d'hydrogene. 

5. Compose conforme k la revendication 1 , dans lequel R 1 represente un groupe hydrocarbone qui peut 
porter les substituants dermis dans la revendication 1 . 

50 6. Compose conforme k la revendication 1 , dans lequel R 1 represente un groupe acyle qui peut porter les 
substituants definis dans la revendication 1 . 

7. Compose conforme k la revendication 1 , dans lequel R 2 represente un groupe hydrocarbone qui peut 
porter les substituants definis dans la revendication 1 . 

55 

8. Compose conforme k la revendication 1 , dans lequel k vaut de 0 a 2 et m vaut de 1 k 5. 

9. Compose conforme k la revendication 1 , dans lequel k vaut 0 et m vaut de 2 k 5. 
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10. Compost conforme k la revendication 1, dans lequel X represents un atome d'oxygene ou un groupe 
R 1 -N< oCi R 1 est defini comme dans la revendication 1, k vaut de 0 k 2, m vaut de 2 k 5, n vaut de 1 k 
3, et R 2 represente un atome d'hydrogene ou un groupe aralkyle en C7-10 qui peut porter des 
substituants alkyle en C1-4, halog^no, nitro ou alcoxy en C1-4. 



11. Compost conforme a la revendication 10, dans lequel R 1 represente un atome d'hydrogene, un groupe 
alkyle en C1-7 k chaTne lin^aire ou ramifiee,,un groupe aralkyle en C7-10 ou un groupe (alkyle en 
C2-&)carbonyle. 

10 12. Composd conforme k la revendication 1 , dans lequel n vaut 2 et R 2 represente un groupe benzyle. 
13. Compost conforme k la revendication 1, dans lequel 



5 




20 



represente 



25 




14. Compose conforme k la revendication 1, dans lequel 



30 



35 




represente 



40 




45 



15. Compose conforme a la revendication 1, dans lequel 



50 




1 • • « 



55 



represente 
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16. Compose conforme a la revendication 1, dans lequel 



reprSsente 




17. Compost conforme a la revendication 1, dans lequel 



repr^sente 




18. Composg conforme a la revendication 1, dans lequel 
represents 
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ou R 3 represente un atome d'hydrogkne ou un groupe alkyle en C1-3. et dans lequel n vaut 2 et R 2 
represente un groupe benzyle. 

19. Compost conforme & la revendication 1, choisi parmi : 

la 8-{1-oxo-3-[1-(phenylm6thyl)pip£ri^ ou Tun de 

ses sels ; 

la 3-methy l-7-{1 -oxo-3-[1 -(ph6nylm6thyl)pip4ridine-4-yl]propyl}-2,3,4,5-t6trahydro-1 H-3-benzazepine ou 
I'un de ses sels ; 

la 7-{1-oxo-3-[1-(ph6nylm6thyl)pip6rid^ ou Tun de 

ses sels ; 

la 9-{1-oxo-3-[1-(phenylm§thyl)piperi^ ou I'un de 

ses sels ; 

la 7-{1-oxo-3-[1-(phenylm§thyl)piperidine-4-yl]propyl}-2,3,4,5-tetrahydro-1H-^ ou Tun de 

ses sels ; 

le fumarate de 8-{1 -oxo-3-[1 -(phenylm^thyOpiperidine-^ylJpropyl^.S^.S-tetrahydro-l H-1 -benzazgpine 
1 

le dichlorhydrate de 3-m6thyl-7-{1-oxo-3-[1-(ph6nylm6%^^ H- 
3-benzazepine ; 

le fumarate de 7-{1-oxo-3-[1 -(ph6nylm^thyl)pip6ridine-4-yl]propyl}-2,3,4,5-t6trahydro-1 H-3-benzazepine 
1 

le fumarate de 9-{1-oxo-3-[1-(ph£nylmethyl)piperidine-4-yl]propyl}-1 ,2,3,4,5,6-hexahydro-l-benzazocine 
le fumarate de 7-{1 -oxo-3-[1 -(phenylm^thyl)pip6ridine-4-yl]propyl}-2,3,4,5-tetrahydro-1 H-1 -benzazepine. 

20. Precede de preparation d'un compose h6t6rocyclique & noyaux condenses, de formule (I) 

0 

(I) x( / U^~C-(CB J )n-x wy N 

dans laquelle X represente un atome d'oxyg^ne, un atome de soufre ou un groupe R 1 -N< ou R 1 
represente un atome d'hydrogene, un groupe hydrocarbon^ qui peut porter des substituants ou un 
groupe acyle qui peut porter des substituants, R 2 represente un atome d'hydrogene ou un groupe 
hydrocarbone qui peut porter des substituants, le cycle A est un cycle benzenique qui peut porter des 
substituants, k represente un nombre entier qui vaut de 0 h 3, m represente un nombre entier qui vaut 
de 1 & 8, et n represente un nombre entier qui vaut de 1 h 6, 

ou d'un sel d'un tel compose, lequel procede comporte la reaction d'un compose de formule (III) : 



(in) 




dans laquelle chacun des symboles est detini comme ci-dessus, ou d'un sel d'un tel compose, avec un 
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compost de formule (II) : 

0 



dans laquelle Y represente un atome dhalogene, Z represents un groupe amino-protecteur, et n est 
defini comme ci-dessus, 

ou avec un sel d'un tel compose, et Termination du groupe protecteur, suivie si n^cessaire de : 

a) la reaction d'un compose* obtenu, dans lequel Z represents un atome d'hydrogene, avec un 
compose de formule R 2 -Y' dans laquelle R 2 ' represents un groupe hydrocarbone qui peut porter des 
substituants et V represents un groupe partant, ou bien 

b) la reaction d'un compose obtenu, dans lequel X represente un groupe H-N<, avec un compose 
de formule R r -Y' dans laquelle R 1 ' represente un groupe hydrocarbone qui peut porter des 
substituants ou un groupe acyle qui peut porter des substituants, et Y' est defini comms ci-dsssus. 

21. Inhibitsur ds choline-esterase, qui contient un compose heterocyclique k noyaux condsnses ds formuls 
(I), conforms k la revendication 1 , ou un sel d'un tel compose. 

22. Composition pharmaceutique qui est un agent destine k traiter la demence senile et/ou. la maladie 
d'Alzheimer, et qui contient une certaine quantite, inhibant effectivement la choline-esterase, d'un 
compose de formule (I), conforme k Tune des revendications 1 k 19, ou d'un sel d'un tel compose, 
acceptable en pharmacie. 

23. Emploi d'un compose de formule (I) : 

o 

dans laquelle X represente un atome d'oxygene, un atome de soufre ou un groupe R 1 -N< ou R 1 
represente un atome d'hydrogene, un groupe hydrocarbone qui peut porter des substituants ou un 
groupe acyle qui peut porter des substituants, R 2 represente un atome d'hydrogene ou un groupe 
hydrocarbone qui peut porter des substituants, le cycle A est un cycle benzenique qui peut porter des 
substituants, k represente un nombre entier valant de 0 k 3, m represente un nombre entier valant de 1 
k 8, et n represente un nombre entier valant de 1 k 6, 

ou d'un sel d'un tel compose, en tant que composant dans la preparation d'un inhibiteur de choline- 
esterase. 

24. Compose conforme k la revendication 1, dans lequel k vaut de 0 k 2, m vaut ds 2 k 5, n vaut ds 1 k 3, 
et R 2 represents un atome d'hydrogene ou un groupe aralkyle en C7-10 qui peut porter des 
substituants alkyle en C1 -4, halogeno, nitro ou alcoxy en C1 -4. 

25. Compose conforme k la revendication 24, dans lequel R 1 represente un atome d'hydrogene, un groupe 
alkyle en C1-7 k chaTne lineaire ou ramifiee, un groupe aralkyle en C7-10 ou un groupe (alkyle en 
C2-8)carbonyle. 
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Revendications pour I'Etat contractant suivant : ES 

1. Proceed de preparation d'un compose h£t6rocy clique & noyaux condenses, de formule (I) : 

dans laquelle X reprgsente un atome d'oxyg&ne ou de soufre ou un groupe R 1 -N< ou R 1 repnSsente 

a) un atome d'hydrogene, 

b) un groupe alkyle en Ci-n, alc^nyle en C2-4 ou alcynyle en C2-4, & chatne Iin6aire ou ramifi^e, 
qui peut porter de 1 h 5 substituants choisis dans I'ensemble constitue par les atomes d'halogfcne et 
les groupes nitro, cyano, hydroxy, alcoxy en C1-4, alkylthio en C1-4, amino, mono-ou di-(alkyle en 
Ci-Oamino, amino cyclique, (alkyle en Ci-4)carbonylamino, (alkyle en Ci-4)sulfonylamino, (alcoxy 
en Ci-4)carbonyle, (alkyle en Ci-6)carbonyle, carbamyle, mono- ou di-(alkyle en C1 -4)carbamyle et 
(alkyle en Ci-6)sulfonyle, 

c) un groupe cycloalkyle monocyclique en C3-7 qui peut porter de 1 k 5 substituants choisis dans 
I'ensemble constitu6 par les atomes d'halogene et les groupes nitro, cyano, hydroxy, alcoxy en 
C1-4, alkylthio en C1-4, amino, mono- ou di-(alkyle en Ci-4)amino, amino cyclique, (alkyle en 
Ci-4)carbonylamino, (alkyle en Ci-4)sulfonylamino, (alcoxy en Ci-4)carbonyle, (alkyle en C1-6)- 
carbonyle, carbamyle, mono- ou di-(alkyle en Ci-4)carbamyle et (alkyle en Ci-6)sulfonyle, 

d) un groupe hydrocarbone cyclique satur£ ponte en Cs-u, qui peut porter de 1 h 5 substituants 
choisis dans I'ensemble constitue par les atomes d'halogene et les groupes nitro, cyano, hydroxy, 
alcoxy en C1-4, alkylthio en C1-4, amino, mono- ou di-(alkyle en Ci-4)amino, amino cyclique, 
(alkyle en Ci-4)carbonylamino, (alkyle en Ci-4)sulfonylamino, (alcoxy en Ci-4)carbonyle, (alkyle en 
Ci-6)carbonyle, carbamyle, mono- ou di-(alkyle en Ci-4)carbamyle et (alkyle en Ci-6)sulfonyle, 

e) un groupe ph^nyle ou naphtyle qui peut porter de 1 a 3 substituants choisis dans I'ensemble 
constitue* par les atomes d'halogene et les groupes alkyle en Ci-4» nitro, cyano, hydroxy, alcoxy en 
C1-4, alkylthio en C1-4, amino, mono- ou di-(a!kyle en Ci-4>amino, amino cyclique, (alkyle en 
Ci-4)-carbonylamino, aminocarbonyloxy, mono- ou di-(alkyle en Ci-4)aminocarbonloxy, (alkyle en 
Ci-4)sulfonylamino, (alcoxy en C1- Ci-4)-carbonyle, hydroxycarbonyle, (alkyle en C1 - 6 )carbonyle, 
(cycloalkyle en C3-&)carbonyle, carbamyle, mono- ou di-(aikyle en C1 -4)-carbamyle, phenyle, 
naphtyle, ph^noxy, benzoyle, phgnoxycarbonyle, ph6nyl(alkyle en Ci-4)carbamyle, ph^nylcarbamy- 
le, ph6nyl(alkyle en Ci-4)carbonylamino, benzoylamino, ph6nyl(alkyle en C1 -4 )sulf onyle, ph^nylsul- 
fonyle, phenyl(alky!e en Ci-4)sulfinyle, phenyl(alkyle en C1 -4)sulfonylamino et phenylsulfonylamino, 
qui peuvent porter de 1 Si 4 substituants choisis dans I'ensemble constitu£ par les atomes 
d'halogene et les groupes alkyle en C1-4, alcoxy en C1-4, hydroxy, benzyloxy, amino, mono- ou di- 
(alkyle en C1 -4) amino, nitro et (alkyle en C1 -4>-carbonyle, 

f) un groupe aralkyle en C7-18, arylalcSnyle en Cs-18, arylalcynyle en Cs-18 ou (cycloalkyle en 
Ca-7)alkyle en C1-6, qui peut porter de 1 h 5 substituants choisis dans I'ensemble constitue* par les 
atomes d'halogene et les groupes alkyle en C1 -4, nitro, cyano, hydroxy, alcoxy en C1 -4, alkylthio en 
C1-4, amino, mono- ou di-(alkyle en Ci-4)amino, amino cyclique, (alkyle en Ci-4)-carbonylamino, 
aminocarbonyloxy, mono- ou di-(alkyle en Ci-4)aminocarbonyloxy, (alkyle en Ci-4)suIfonylamino, 
(alcoxy en Ci-4)carbonyle, hydroxycarbonyle, (alkyle en C1 -e )carbony le, (cycloalkyle en C3-5)- 
carbonyle, carbamyle, mono- ou di-(alkyle en Ci-4)-carbamyle, (alkyle en C1 -ejsulfonyle et (cycloal- 
kyle en C3-s)sulfonyle, et les groupes phenyle, naphtyle, ph^noxy, benzoyle, phSnoxycarbonyle, 
ph£nyl(alkyle en Ci-4)carbamyle, ph^nylcarbamyle, ph6nyl(alkyle en Ci-4)-carbonylamino, benzoy- 
lamino, ph6nyl(alkyle en Ci-4)sulfonyle, phenylsulfonyle, phenyl(alkyle en Ci-4)sulfinyle, ph6nyl- 
(alkyle en Ci -4)sulfonylamino et phenylsulfonylamino, qui peuvent porter de 1 & 4 substituants 
choisis dans I'ensemble constitue par les atomes d'halogene et les groupes alkyle en C1-4, alcoxy 
en C1-4, hydroxy, benzyloxy, amino, mono- ou di-(alkyle en Ci-4)amino, nitro et (alkyle en Ci-g)- 
carbonyle, 

g) un groupe (alkyle en C2-s)carbonyle ou ph^nylcarbonyle, qui peut porter de 1 & 3 substituants 
choisis dans I'ensemble constitug par les atomes d'halogene et les groupes amino, amino primaire 
ou secondaire & substituants(s) alkyle en Ci-g ou cycloalkyle en C3-&, et alcoxy en C1-4, 
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h) un groupe (alkyle en Cw)sulfonyle ou ph^nylsulfonyle, qui peut porter de 1 a 3 substituants 
choisis dans Tensemble constituS par les atomes d'halogfcne et les groupes amino, amino primaire 
ou secondaire a substituants(s) alkyle en Ci -6 ou cycloalkyle en Ca-e, et alcoxy en C1-4, 

i) un groupe (alkyle en Cwjphosphonyle ou phSnylphosphonyle, qui peut porter de 1 a 3 
substituants choisis dans Tensemble constituS par les atomes d'halogene et les groupes amino, 
amino primaire ou secondaire a substituants(s) alkyle en Ci-s ou cycloalkyle en C3-6, et alcoxy en 
C1-4, ou bien 

j) un groupe (alkyle en C2-s)oxycarbonyle ou (aralcoxy en Cz-sJ-carbonyle, qui peut porter de 1 a 3 
substituants choisis dans Tensemble constitu6 par les atomes d'halogfcne et les groupes amino, 
amino primaire ou secondaire & substituant(s) alkyle en C1-6 ou cycloalkyle en C3-6, et alcoxy en 
C1-4 ; 
R 2 reprSsente 

a) un atome d'hydrogfcne, 

b) un groupe alkyle en C1-11, alc^nyle en C2-4 ou alcynyle en C2-4, a chatne linSaire ou ramifi^e, 
qui peut porter de 1 a 5 substituants choisis dans I'ensemble constitue par les atomes d'halog&ne et 
les groupes nitro, cyano, hydroxy, alcoxy en C1-4, alkylthio en C1-4, amino, mono-ou di-(alkyle en 
Ci-4)amino, amino cyclique, (alkyle en C1 -Ocarbonylamino, (alkyle en Ci-4)sulfonylamino, (alcoxy 
en Ci-4)carbonyle, (alkyle en C1 -s)carbonyle, carbamyle, mono- ou di-(alkyle en C1 -4>carbamyle et 
(alkyle en C1 -s)sulfonyle, 

c) un groupe cycloalkyle monocyclique en C3-7 qui peut porter de 1 a 5 substituants choisis dans 
Tensemble constitu£ par les atomes d'halogene et les groupes nitro, cyano, hydroxy, alcoxy en 
C1-4, alkylthio en C1-4, amino, mono- ou di-(alkyle en Ci-4)amino, amino cyclique, (alkyle en 
Ci-4)carbonylamino, (alkyle en Ci-4)sulfonylamino, (alcoxy en Ci-4)carbonyle, (alkyle en C1-6)- 
carbonyle, carbamyle, mono- ou di-(alkyle en Ci-4)-carbamyle et (alkyle en Ci-6)sulfonyle, 

d) un groupe hydrocarbone cyclique saturS pont6 en Cs-14, qui peut porter de 1 a 5 substituants 
choisis dans Tensemble constitug par les atomes d'halogene et les groupes nitro, cyano, hydroxy, 
alcoxy en C1-4, alkylthio en C1-4, amino, mono- ou di-(alkyle en Ci-4)amino, amino cyclique, 
(alkyle en Ci-4)carbonylamino, (alkyle en Ci-4)sulfonylamino, (alcoxy en Ci-4)carbonyle, (alkyle en 
Ci -6)carbonyle, carbamyle, mono- ou di-(alkyle en C1 -4>carbamyle et (alkyle en C1 -G)sulfonyle, 

e) un groupe ph£nyle ou naphtyle qui peut porter de 1 a 3 substituants choisis dans Tensemble 
constituS par les atomes d'halogene et les groupes alkyle en C1-4, nitro, cyano, hydroxy, alcoxy en 
C1-4, alkylthio en C1-4, amino, mono- ou di-(alkyle en Ci-4)amino, amino cyclique, (alkyle en 
Ci-4)carbonylamino, aminocarbonyloxy, mono- ou di-(alkyle en Ci-4)arninocarbonyloxy, (alkyle en 
Ci-4)sulfonylamino, (alcoxy en Ci-4)carbonyle, hydroxycarbonyle, (alkyle en Ci-6)carbonyle, (cy- 
cloalkyle en Ca-6)carbonyle, carbamyle, mono- ou di-(alkyle en Ci -4)carbamyle, (alkyle en C1-6)- 
sulfonyle et (cycloalkyle en C3-&)sulfonyle, et les groupes phenyle, naphtyle, ph£noxy, benzoyle. 
ph§noxycarbonyle, ph6nyl(alkyle en Ci -4)carbamyle, ph£nylcarbamyle, ph6nyl(alkyle en C1-4)- 
carbonylamino, benzoylamino, phenyl(alkyle en Ci -4)sulfonyle, phSnylsulfonyle, ph^nyl(alkyle en 
Ci-4)sulfiny!e, ph6nyl(alkyle en Ci-4)sulfonylamino et phSnylsulfonylamino, qui peuvent porter de 1 
a 4 substituants choisis dans Tensemble constitue* par les atomes d'halogene et les groupes alkyle 
en C1-4, alcoxy en C1-4, hydroxy, benzyloxy, amino, mono- ou di-(alkyle en Ci-4)-amino, nitro et 
(alkyle en Ci - 5 )-carbonyle, ou bien 

f) un groupe aralkyle en C7-18, arylalc^nyle en Cs-is arylalcynyle en Cs-ia ou (cycloalkyle en 
C 3 -7)alkyle en Ci- & , qui peut porter de 1 a 5 substituants choisis dans Tensemble constitug par les 
atomes d'halogene et les groupes alkyle en C1-4, nitro, cyano, hydroxy, alcoxy en C1-4, alkylthio en 
C1-4, amino, mono- ou di-(alkyle en Ci-4)amino, amino cyclique, (alkyle en Ci -Ocarbonylamino, 
aminocarbonyloxy, mono- ou di-(alkyle en Ci-4)aminocarbonyloxy, (alkyle en Ci-4)sulfonylamino, 
(alcoxy en Ci-4)carbonyle, hydroxycarbonyle, (alkyle en Ci-6)carbonyle, (cycloalkyle en C3-6)- 
carbonyle, carbamyle, mono- ou di-(alkyle en Ci -4)-carbamyle, (alkyle en Ci-&)sulfonyle et (cycloal- 
kyle en Ca-ejsulfonyle, et les groupes phenyle, naphtyle, phenoxy, benzoyle, phenoxycarbonyle, 
ph6nyl(alkyle en Ci-4)carbamyle, phenylcarbamyle, phenyl(alkyle en Ci -4)-carbonylamino, benzoy- 
lamino, ph£nyl(alkyle en Ci-4)sulfonyle, ph£nylsulfonyle, phenyl(alkyle en Ci-4)sulfinyle, ph£nyl- 
(alkyle en Ci-4)sulfonylamino et phgnylsulfonylamino, qui peuvent porter de 1 & 4 substituants 
choisis dans Tensemble constitu6 par les atomes d'halogene et les groupes alkyle en C1-4, alcoxy 
en C1-4, hydroxy, benzyloxy, amino, mono- ou di-(alkyle en Ci-4)amino, nitro et (alkyle en Ci- 6 )- 
carbonyle ; 

et le noyau A represents un noyau benz£nique qui peut porter de 1 a 3 substituants choisis dans 
Tensemble constitue par les atomes d'halogene et les groupes alkyle en C1-4, nitro, cyano, hydroxy, 
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alcoxy en C1-4, alkylthio en C1-4, amino, mono- ou di-(alkyle en Ci-4)amino, amino cyclique, (alkyle 
en Ci-4)carbonylamino, aminocarbonyloxy, mono- ou di-(alkyle en O -4)aminocarbonyloxy, (alkyle en 
O -4)sulfonylamino, (alcoxy en C1 -4)carbonyle, hydroxycarbonyle, (alkyle en Ci-6)carbonyle, (cycloal- 
kyle en C3-6)carbonyle, carbamyle, mono- ou di-(alkyle en C1 -4 )-carbamy le, (alkyle en Ci- 6 )sulfonyle 
et (cycloalkyle en C3-6)sulfonyle, et les groupes phSnyle, naphtyle, phenoxy, benzoyle, phSnoxycarbo- 
nyle, ph^nyl(alkyle en C1 -Ocarbamyle, phenylcarbamyle, ph§nyl(alkyle en Ci-4)-carbonylamino, ben- 
zoylamino, ph^nyl(alkyle en Ci-4)sulfony!e, ph^nylsulfonyle, ph6nyl(alkyle en Ci-Osulfinyle, ph^nyl- 
(alkyle en Ci-4)sulfonylamino et phenylsulfonylamino, qui peuvent porter de 1 a 4 substituants choisis 
dans I'ensemble constitue par les atomes d'halog&ne et les groupes alkyle en C1-4, alcoxy en C1-4, 
hydroxy, benzyloxy, amino, mono- ou di-(alkyle en Ci-4)amino, nitro et (alkyle en Ci-e)carbonyle ; et 

k represente un nombre entier valant de 0 a 3, m represente un nombre entier valant de 1 a 8, et n 
represente un nombre entier valant de 1 a 6 ; 

ou d'un sel d'un tel compost, lequel procede comporte la reaction d'un compose de formule (III) : 

dans laquelle chacun des symboles est d£fini comme ci-dessus, 
ou d'un sel d'un tel compose, avec un compost de formule (II) : 

0 



dans laquelle Y represente un atome dhalogene, Z represente un groupe amino-protecteur, et n est 
dSfini comme ci-dessus, * 

ou avec un sel d'un tel compost, et reiimi nation du groupe protecteur, suivie si n£cessaire de : 

a) la reaction d'un compost obtenu, dans lequel Z represente un atome d'hydrogene, avec un 
compost de formule R 2 -Y' dans laquelle R 2 represente un groupe hydrocarbone qui peut porter des 
substituants et Y* represente un groupe partant, ou bien 

b) la reaction d'un compose obtenu, dans lequel X represente un groupe H-N<, avec un compose 
de formule R^Y* dans laquelle R 1 represente un groupe hydrocarbone qui peut porter des 
substituants ou un groupe acyle qui peut porter des substituants, et Y f est detini comme ci-dessus. 

2. Procede conforme a la revendication 1, dans lequel X represente R 1 -N< ou R 1 est detini comme dans 
la revendication 1 . 

3. Procede conforme a la revendication 2, dans lequel k vaut 0 et m vaut de 2 a 7. 

4. Procede conforme a la revendication 1 , dans lequel R 1 represente un atome d'hydrogene. 

5. Procede conforme a la revendication 1, dans lequel R 1 represente un groupe hydrocarbone qui peut 
porter les substituants defrnis dans la revendication 1 . 

6. Procede conforme a la revendication 1, dans lequel R 1 represente un groupe acyle qui peut porter les 
substituants definis dans la revendication 1 . 

7. Procede conforme a la revendication 1, dans lequel R 2 represente un groupe hydrocarbone qui peut 
porter les substituants definis dans la revendication 1 . 

8. Procede conforme a la revendication 1 , dans lequel k vaut de 0 a 2 et m vaut de 1 a 5. 

9. Procede conforme a la revendication 1 , dans lequel k vaut 0 et m vaut de 2 a 5. 
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10. Proce"de conforme & la revendication 1, dans lequel X repr^sente un atome d'oxygene ou un groupe 
R 1 -N< ou R 1 est d6fini comme dans la revendication 1, k vaut de 0 a 2, m vaut de 2 a 5, n vaut de 1 a 
3, et R 2 represents un atome d'hydrogene ou un groupe aralkyle en C7-10 qui peut porter des 
substituants alkyle en C1 -4, haloggno, nitro ou aicoxy en C1 -4. 

11. Proc£de conforme a la revendication 10, dans lequel R 1 repr^sente un atome d'hydrogene, un groupe 
alkyle en C1-7 a chatne linSaire ou ramifige, un groupe aralkyle en C7-10 ou un groupe (alkyle en 
C2-6)carbonyle. 

12. Proc6d6 conforme a la revendication 1, dans lequel n vaut 2 et R 2 reprSsente un groupe benzyle. 

13. ProcSde* conforme a la revendication 1, dans lequel 




reprSsente 




14. Procgde* conforme a la revendication 1, dans lequel 




reprgsente 




15. Proc^de* conforme a la revendication 1, dans lequel 




repr£sente 
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HN if 
16. Proceed conforme a la revendication 1, dans lequel 



repr§sente 




17. Procede conforme a la revendication 1, dans lequel 



repr^sente 




18. Procede conforme a la revendication 1, dans lequel 
repr^sente 
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ou R 3 represente un atome d'hydrogfene ou un groupe alkyle en C1-3, et dans lequel n vaut 2 et R 2 
represents un groupe benzyle. 

19. Procede conforme a la revendication 1, dans lequel le compost prepare est choisi parmi : 

la 8-{1-oxo-3-[1-(ph6nylm6thyl)p^ ou Tun de 

ses sels ; 

la 3-methyl-7-{1 -oxo-3-[1 -(phenylm^thyOpiperidine-^yllpropyl^^.^S-t^trahydro-l H-3-benzaz6pine ou 
Tun de ses sels ; 

la 7-{1-oxo-3-[1-(ph6nylm6thyl)piperidine^ ou Tun de 

ses sels ; 

la 9-{1-oxo-3-[1-(ph6nylmethyl)pip6ri^ ou Tun de 

ses sels ; 

la 7-{1-oxo-3-[1-(ph6nylm6thyl)pip6r^ ou Tun de 

ses sels ; 

le fumarate de ^{l-oxo-S-tl^phenylm^thyOpiF^rldine-^yllpropyl^.SAS-tetrahydro-l H-1 -benzazepine 

le dlchlorhydrate de 3-m£thyl-7-{1 -oxo-3-[1 -(phenylmethyl)pip4ridine-4-yl]propyl}-2,3,4,5-tetrahydro-1 H- 
3-benzazepine ; 

le fumarate de 7-{1<jxo-3-[1-{ph^nylmethyl)piperldlne-4-yl]propyl}-2,3A5-tetrahydro-1 H-3-benzazepine 
le fumarate de 9-{1 -oxo-3-[1 -(ph6nylm^thyl)pip§ridlne-4-yl]propy l}-1 ,2,3,4,5,6-hexahydro-1 -benzazocine 
le fumarate de 7-{1 -oxo-3-[1 -(ph^ny lm6thyl)pip6ridine-4-yl]propyl}-2,3,4 f 5-t6trahydro-1 H-1 -benzazepine. 

20. Procede de preparation d'une composition pharmaceutique qui est un agent destine a traiter la 
demence senile et/ou la maladie d'Alzheimer, lequel procede comports le fait de meianger une certaine 
quantite, inhibant effectivement la choline-esterase, d'un compose de formule (I), prepare conforme- 
ment a Tune des revendications 1 a 19, ou d'un sel d'un tel compose, acceptable en pharmacie, avec 
un vehicule acceptable en pharmacie. 

21. Emploi d'un compose de formule (I) : 

y (CH 2 ) 

a) i 

N (CHO 




c-(ce 2 )n-Q*" RS 



dans laquelle X represente un atome d'oxygSne, un atome de soufre ou un groupe R 1 -N< ou R 1 
represente un atome d'hydrog&ne, un groupe hydrocarbone qui peut porter des substituants ou un 
groupe acyle qui peut porter des substituants, R 2 represente un atome d'hydrogSne ou un groupe 
hydrocarbone qui peut porter des substituants, le cycle A est un cycle benzenique qui peut porter des 
substituants, k represente un nombre entier valant de 0 a 3, m represente un nombre entier valant de 1 
a 8, et n represente un nombre entier valant de 1 a 6, 

ou d'un sel d'un tel compose, en tant que composant dans la preparation d'un inhibiteur de choline- 
esterase. 
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22. Proc6d6 conforme a la revendication 1, dans lequel k vaut de 0 a 2, m vaut de 2 a 5, n vaut de 1 a 3, 
et R 2 represents un atome d'hydrogfcne ou un groupe aralkyle en C7-10 qui peut porter des 
substituants alkyle en C1 -4, haloggno, nitro ou alcoxy en C1 -4. 

5 23. Proc£de conforme a la revendication 22, dans lequel R 1 repnSsente un atome d'hydrogfcne, un groupe 
alkyle en C1-7 a chatne linSaire ou ramifide, un groupe aralkyle en C7-10 ou un groupe (alkyle en 
C2-8)carbonyle. 
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